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New version is easier than ever More speed, developer enhancements, 
The new Paradox? 5.0 for Windows is here, and suddenly manag- and Client/Server connectivity 
ing your business data and building database applications just got New Paradox 5.0 for Windows has been tuned to give you better 
faster and easier. You'll be amazed at what you can do with the performance. It stores and retrieves data faster, and delivers 
new tools that let you start fast and do more. For example, 13 new answers to queries with more speed than ever before. 


Interactive Coaches quickly teach you һомо Why Paradox beats Access And Paradox 5.0 for Windows has kept devel- 
accomplish any task. The Coaches even let 
you work with your own “live” data, so you 


opers in mind too. There’s a new Integrated 
Development Environment and more than 300 

new Methods and Properties help you develop 
ObjectPAL™ for Windows applications faster. Plus, 


complete your work as you learn. Then there 
are the on-line Experts " that guide you step- 
by-step in creating professional-looking forms, 
reports, and mailing labels. Even your largest 


with Borland’s new high-performance native SQL 
links, Paradox is ready when you are to upsize your 


data management tasks will be completed in applications to the Client/Server environment. 


record time. Get started fast with Paradox 5.0 for Windows’ 
Office integration ease-of-use and you'll quickly discover it's the 
outshines Access one database with the depth and performance you 


want to stay with. 


Full client and server support for OLE 2.0 and 


DDE make Paradox the best database for use with other applica- $ a ial m m titive upgrade offer! 
tions including PerfectOffice and Microsoft Office. For example, peci CO pe 1 upg ed 


you can place a “live” Paradox table in a WordPerfect or Word $ )? 20-day 
: i l | money-back 
document, edit the table in place, and your changes are automati- guarantee 


cally updated. (This is not available in Access.) And Paradox gives SEE EST а Пе ОЙУ 


you record level locking, that provides enhanced productivity in ar * j Ie 
multiuser environments. (Access locks up your whole page!) 1-800-336-6464, ext. g 1 2 6 


In Canada call 1-800-461-3327 
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or e-mail system. This makes it simple to get weekly or monthly Borland 


updates like sales and expense information. The Upsizi ng Company 


| 
* $99.% to existing owners of Paradox (DOS or Windows) after $30. manufacturer's rebate. 
| | Б 


Want to increase your workgroup productivity? Paradox’s built- 
in Workgroup Desktop and new Mail Enablement make it easy to 
publish and subscribe the latest data, using your existing network 
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| 6€ The hands down 
, best Windows database... 
easier than ever. 99 


18+ Ш Infoworld 7/18/94 
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ў — € The ease-of-use is a very key 
ly, feature with Paradox for Windows. 99 


— William Vannerson, 
Blue Cross of Illinois 


j €€[t's one of the easiest 
| databases, or any other computer 


\ product, I’ve ever picked up 
| off the shelf. 99 
Lo —Timothy Riley, i 

U.S. Army Corp of Engineers 


| &Тһеге are plenty of new 
features in Paradox 5.0 for 

Windows that make it easier for 

clients to use, and lots of things 

» about it for a developer to love. 99 


—Greg Salcedo, 
Para/Matrix Solutions 


} €€Paradox is the best database 
\ on the market. 99 
^ —Al Beckett-Lemus, Toyota Motor Sales 
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€€ With Paradox 5.0 for Windows, 
users don’t have to sacrifice 
performance over ease. 99 


—Dan Paolini, 
DataStar International, Inc. 
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HEVIEWETS Say... 


1 €6 With (new) Coaches and other 
ease-of-use features, Paradox's power 
can be put to practical purposes more 


E easily than ever before. 99 

| — Windows Magazine 9/94 | 
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| i 661 found the Experts 
| (in Paradox 5.0 for Windows) 


| more flexible to work with than 
| FoxPro or Access wizards. 99 


— Government Computer News 8/15/94 
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/ €€A strong choice for 
) standalone or workgroup 
\ development. 939 


M —PC Magazine 9/13/94 


1 
f €€If you need a powerful interactive 


database system and application 
development environment for Windows, 
then Paradox is an excellent choice. 35 


—DBMS 1/1/94 
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| §¢Paradox 5.0 solidifies position 
4 as the top Windows database. 55 


| —intoWorld 7/18/94 
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NEC RISCatation 2000 


NEC Express RISCserver 


You can look around all you like, 
but you won't find a system that сап 
run Windows NT™ like NEC’s 
RlSCstation 2000™ or Express 
Зета" The аныкта simple: 
While other work- hy 
stations and servers are Cf 
Дабо йй: нйн, pissing 
systems in mind, ours were 


designed exclusively for Windows 
NT (both are optimized for NT 
right down to the ASIC level). The 
result is speed. Up to two times the 


speed ої Pentium™ am 


processor systems. With MI ROSOFT. 

WINDOWS NT. 
superior floating point accuracy. If 
you re interested in that kind of per- 
formance, call 1-800-709-3434 for 
more hard facts. After all, if you've 
decided on Windows NT, why not 
consider the RISC systems that get 


more out of Windows NT. 
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POWERPC 
New PowerPC Standard 
Supports Macs..... ———— 


While still in its early stages, the new 
CHRP (Common Hardware Reference 
Platform) standard promises 


^а рс to let PowerPC systems freely 
use different operating systems. 


SOFTWARE LICENSING 


You're Saving Money when the 
Meter’s Running....................26 
Software metering programs, which 
were originally designed to enforce 
concurrent licensing agreements and 
prevent liability for inappropriate use 

of software, are now being used to 

cut software costs. 


ELECTRONIC PUBLISHING 


Internet Publishing Tools 
Proliferate........... ee _ 
The best World Wide Web publishing 
tool for you, whether it’s a word 
processor add-on or a relational 
database/SGML hybrid publishing tool, 
depends in part on how often you'll 

need to update the information that 
you're publishing on the Internet. 


HTML 


Dialects of the Web ................30 


A future version of HTML (Hypertext 
Markup Language) could ensure that 
simple and complex Web documents 
can be read by any Web user. In this 
vision, the Web will use an object- 
oriented model: the core classes—basic 
headings, paragraphs, and links—will 
be understood by all browsers, but 
richer "subclass" distinctions would be 
allowed for use by more sophisticated 
browsers. 


3-D GRAPHICS 


Developers Catch the 3-D Wave...34 
For the last five years, computer users 
who demanded sophisticated 3-D 
graphics turned to high-end workstations. 
Now the computer industry is preparing 
to bring this level of performance to 
low-end desktop systems. 


NEW PRODUCTS 


What's New ................... 186 
The Doubleplay Series I doubles your 
PC storage; the JetEye ESI-9580A 
provides wireless printing; English 
Wizard translates English into SQL; 
Cruiser takes you down a virtual 
hallway; and more. 
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EDUCATION AND TRAINING 


New Ways to Learn 50 
BY ANDY REINHARDT 

As networking, multimedia, - 

and better software 


converge, 
corporations 

and schools will 
be offering much- 


improved ways 
of learning. 


Seven New Ways 
to Leam-—54 i 


Starting from = ^ 
Scratch —62 


When Money Is ` 
Plentiful—66 


TESTING 


BYTE’s New Benchmarks Т3 
BY RICK GREHAN The benchmark picture just got a whole lot 
brighter: BYTE has released new cross-platform benchmarks, the 
BYTE Native Mode suite, for testing CPUs and FPUs. And NSTL 
has released its InterMark suite for testing hardware under Windows. 
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NSTL's New InterMark Suite—80 


OPERATIONS MANAGEMENT 


Solutions Focus: 

The Net That Manages the Mail & 
BY RANDALL D. CRONK A new, traffic-oriented network of 
multimedia, multiprocessor workstations with integrated telephony 
gives the U.S. Postal Service the ability to handle bad weather, 

deal with unforescen operational contingencies, and manage the flow 
of mail based on real-time information. 


State of the Art — — | É a NN 
SOFTWARE AGENTS 


Agents of Change 94 


Agents and smart software are still works in progress. Security 
and interoperability define the leading edge of development for these 
industrious software tools. 
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Baby Steps 97 
BY KURT INDERMAUR 

They may not fulfill our dreams 
yet, but agents and smart 

software are beginning to help 

us find information and do our jobs 
more effectively. 


WINDOWS NT SYSTEMS 
Fastest NT Workstations 115 
BY STEVE APIKI AND RICK GREHAN 

Windows NT 3.5.opens up your options for choosing 
a high-end Windows system. BYTE reviews seven 
NT speed demons—comparing Alpha, Mips 4400, 
and Pentium workstations. 


GROUPWARE 


Workgroup Conferencing 125 
BY REX BALDAZO AND STANFORD DIEHL 

A look at two new groupware solutions for Windows: 
Collabra Share and Attachmate's OpenMind. Both 
products deliver an effective conferencing system to 
large and small workgroups. OpenMind also includes 
document management and OLE Automation 
features. 


NOTEBOOKS 


True Multimedia Road Warrior 

BY REX BALDAZO 

IBM's latest ThinkPad with CD-ROM, motion- 
video support, and Mwave DSP brings multimedia 
to the road warrior. This new machine also moves 
laptops a step closer to desktops. 


129 


OPERATING SYSTEMS 


Big Blue’s Speed Trip 

BY BARRY NANCE 

Behind all the hype about OS/2 Warp, we found 
a stable, fast operating system that sports an updated 
GUL improved hardware support, and a Bonus 

Pack loaded with useful OS/2 applications. But is 

it good enough to displace Windows? 


131 


CPUS 


105 


Free Agents 

BY PETER WAYNER 

A new generation of light- 
weight, multithreaded operating 
environments provide security 
and interoperability for agent 
developers. 


NETWORKING 


Peer Power Upgrade 


135 


BY STAN MIASTKOWSKI 
If your LANtastic peer-to-peer network is running 


out of steam, Artisoft 


's CorStream adds a NetWare 


4.01 server wrapped in a familiar interface. 


STORAGE MANAGEMENT 


Roundup: 


Network Storage Economizers 


BY BARRY NANCE 


137 


Previously available only on minicomputers and 
mainframes, HSM (hierarchical storage manage- 
ment) is an increasingly popular way to economize 
on network storage. We took a look at three 

HSM products for PC LANs. 


SINGLE-MEDIUM TAPE DRIVES 


Lab Report: 


26 Safeguards Against LAN Data Loss 144 
BYTE/NSTL selects the best single-medium 
tape drives for backing up midrange networks. 
We tested tape subsystems їп a range of 
environments, including server-based, 
workstation-based, and Windows NT 


configurations. 


4-mm DAT Drives— 
146 


QIC Drives—150 


&8-mm Videocassette 
Drives—152 


DLT Drives—154 


Honorable Mentions—158 


Dubious Achievement—158 


The Truth Behind 

the Pentium Bug..............163 
BY TOM R. HALFHILL 

How often do the five empty cells 
in the Pentium's FPU lookup table 
spell miscalculation? 


OPERATING SYSTEMS 


A Warped Perspective .......165 


BY JON UDELL 


IBM says Warp is for end users. 
Wrong. It's an integrator' s dream. 
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PROGRAMMING 


OLE Controls from the 
Ground Up..... чигу 
BY STEVE APIKI 

OLE Controls are the technology 
of choice for lightweight software 
components under Windows. 
Building one is easy using the 
Control Development Kit, but 
starting from scratch provides an 
inside look at the underlying 
technology. 


169 


NETWORKS 


Network-Ready 
Computers....... —— АЙ 
BY PETER WAYNER 

Forget the CPU and clock speed; 
network I/O capacity may be the 
new measure of a desktop system’s 
performance. 


Pournelle: 
Unexpected Adventures...... 175 


BY JERRY POURNELLE The sim- 
plest things can be an adventure. 


Books and CD-ROMs: 

A Model for Future 

Al Research.................... 45 
BY JON UDELL AND TOM 
THOMPSON An AI model from 
Douglas Hofstadter, a Star Trek 
technical manual, and an unautho- 
rized look at Windows 95. 


Commentary: 

Bosnia On-Line ......... ——: 
BY GEORGE BOND The Internet is 
becoming populated with enclaves 
of xenophobic, crabby egotists. 


Editorial ....... (— — I 
BY RAPHAEL NEEDLEMAN 


Blasts from 

A the Past.......... 41 

Highlights from two 

y decades of covering 
the PC revolution. 


Letters.......... — SH 18 
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BUTE Contents by Platform 
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This page presents the articles 
in this issue according to 
computing platform. 


DOS/WINDOWS 


Flowcharts that Simulate 
Real Processes ............. .26 


Process Charter for Windows, a 
flowchart program from Scitor, 
combines flowchart tools with the 
ability to analyze processes through 
simulation. 


The Net that Manages 
the Mail ......... —Á 


In the U.S. Postal Service's net- 
work management system, called 
NOMS (Network Operations Mun- 
agement System), Windows NT- 
based agents extract information in 
real tirne from legacy mail-trans- 
portation systems and feed it into a 
unique client environment. Clients 
use Windows for Workgroups 
3.11. 


Fastest NT Workstations ..115 


Windows NT 3.5 is fast, but every 
bit of processing power helps. 
BYTE reviews seven of the fastest 
NT boxes, comparing Alpha, Mips 
4400, and Pentium workstations. 


Workgroup Conferencing..125 


Two new Windows tools—Col- 
labra Share and Attachmate's 
OpenMind—deliver platforms for 
building interactive workgroups. 
Share is a basic conferencing sys- 
tem; OpenMind adds document 
management and OLE Automation. 


Peer Power Upgrade....... 135 


LANtastic users who find that peer- 
to-peer networking is cramping 
their style can add the power of 
NetWare 4.01 with Artisoft's 
CorStream. 


Roundup: Network Storage 
Economizers................ 137 


Here's a look at three HSM (hierar- 
chical storage management) prod- 
ucts for DOS and Windows. 


The Truth Behind the 
Pentium Bug ...............163 


How a program error created the 
bug in the Pentium's floating-point 
calculations. 
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OLE Controls from the 
Ground Up..................169 


OLE controls, the successor to 
VBXes (Visual Basic custom con- 
trols), are an amalgam of new and 
existing OLE technologies that 
point the way to the future of com- 
ponent software under Windows. 


Pournelle: Unexpected 
Adventures .................175 


Jerry's misadventures with Windows 
uninstallers, software upgrades, and 
more, 
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Big Blue’s Speed Trip...... 131 


OS/2 Warp Version 3 has a slick 
GUI, smoother installation, and 
more speed than previous OS/2 ver- 
sions. It may be the best operating 
system ever. But will all that matter 
when the architecturally inferior 
Windows 95 ships? 


A Warped Perspective..... 165 


Jon Udell tells us why Warp is the 
integrator's platform. He examines 
the issue of Warp/Windows interac- 
tion and Warp's implementation of 
Win32. 


MACINTOSH 


New PowerPC Standard 
Supports Macs ........... ...24 


The Common Hardware Reference 
Platform standard, although still 
evolving, brings the PowerPC al- 
liance closer to establishing an archi- 
tecture for RISC-based computers 
that will allow PowerPC systems to 
use various operating systems. 


Forth Powers the Mac...... 38 


Power MacForth is a complete and 
inexpensive development system for 
the PowerPC line of Macs. 


The Emerging Faces 
of HSM..... — — 142 


Because Cheyenne's Hierarchical 
Storage Manager 1.0 storage man- 
agement software doesn't require a 
TSR agent, it should be able to 
work with files created by DOS, 
OS/2, Unix, and Macintosh work- 
stations. 


New Ways to Learn..........50 


The emerging technologies that are 
making the biggest difference in 
training and education fall into three 
broad categories: networking, multi- 
media, and mobility. 


Solutions Focus: The Net 
that Manages the Mail .....84 


Here's how the U.S. Postal Service 
established a network management 
system. Called NOMS (Network Op- 
erations Management System), this 
distributed system serves three func- 
tions; It's a communications hub, a 
decision support system, and a moni- 
tor of traffic on the network. 


Fastest NT Workstations ..115 
We take a look at seven fast Win- 
dows NT 3.5 workstations, 


Workgroup Conferencing. .125 


Two new groupware tools—Collabra 
Share and Attachmate’s OpenMind— 
provide a conferencing system for 
building collaborative workgroups. 
Collabra Share works over an exist- 
ing DOS-file-compatible LAN oper- 
ating system, such as NetWare or 
Windows for Workgroups, and Open- 
Mind is a client/server application 
built on Windows NT. 


Peer Power Upgrade.......135 
If you're already running a LANtastic 
peer-to-peer network and want “more 
power," Artisoft's CorStream lets you 
integrate a NetWare 4.01 server into 
your installation. 


Roundup: Network Storage 
Economizers................137 
HSM (hierarchical storage manage- 
ment), an established method for 
managing networked storage for af- 
fordability and easy access, has mi- 
grated from Unix systems to Novell 
NetWare LANs. We pick the best of 
three stand-alone HSM products. 


Lab Report: 26 Safeguards 
Against LAN Data Loss ....144 


We test 26 tape-backup subsystems 
ranging in capacity from 4 to 10 GB 
(native format) under NetWare. In- 

cluded are DATs, DLTs, QICs, and 
8-mm videocassette tape drives. 


Network-Ready Computers. .171 
Tomorrow's powerful, superfast net- 
works will put your PC into a tailspin. 
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The New Pinnacle RCD-1000 is 3 Drives in 1 


Recordable CD System 
Double-speed CD-ROM Player — 
Tape Backup Replacement 
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The RCD-1000™ is virtually 3 drives in 1;- 
making it the ullimate storage device for 
only $1995. 

With the flexibility of Pinnacle's 
RCD-1000, the applications are endless. 
As a CD Recorder, the RCD-1000 allows 
you to master your own CD that can be 
easily transported across town - or to the 
end of the world. As a double-speed 
CD-ROM player, it can read virtually 
thousands of educational, multimedia or 
audio CDs, And, with Pinnacle's own 
Backup Software Utility, you can 
now replace your tape drive with a system | 
that provides а more reliable solution and ®®® * vousu: spern co стт AUDIO INPUTS «rm | 
fast random access to your data for only $29 per disc ог TMADPHONE INPUT «40 WATT А 
4 cents рег megabyte. Each disc holds 650 MB of data, audio and video storage. 

The RCD-1000 is perfect for creating and mastering your own multimedia fitles, interactive games or even mixing 
your own audio CD of your favorite tunes. You can backup accounting records, business plans, charts and. graphs, or 
confidential information on CDs for decades - safe and secure. 

The RCD-1000 system is simply the best way to store, archive, distribute and create information, Best of all,:it's.now: 
affordable. You can spend more money on three different systems, or call one source for all your needs: 

Pinnacle Micro. The Optical Storage Leader. 
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= CD maker = Double speed player/mulfimedia compliant = Rondom access 

= Double speed recorder > Reads standard CD-ROM titles = Faster than tope 

= Supports standard recordable CD media, 74 min:/650 MB = Dust resistant design = More air than tape (RCD. media-100-year’ shelf life) 
x» 5, ore half-height internal or external = Data rate 300 KB/Sec. = Bootable disk — — 

= | MB buffer fo ensure hard disk compatibility = Seek Time 300 milliseconds = RCD media is readable in most CD-ROM drives 

= Pinnacle record software for ISO9460, Red Book audio = One-year limited warranty = Pinnacle backup utility for Windows and Mac 

= Records data, audio and video = low cost media-$29 per disk 
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Mike Anzis is the I.S. 
man behind the wheel of 


Mazdas computers. And 


0S/2° Warp is about to 


OS/2 is in its third rev, so 
it’s solid, stable, and mature. 


make his life easier. 
As Mike puts it: “We use OS/2 on our head- 
quarters’ client/server systems. It’s also installed in 
IT'S 


our 900 dealerships. 


But until now, we 


haven't been able to get 
05/2 everywhere we need it – on laptops in the 
field. OS/2 Warp changes all that.” OS/2 Warp 

is the 32-bit, multitasking, Windows -friendly way 


to run a computer. With simple installation and 
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‚ А toolbar gets users into their applications quickly and easily. 
proven reliability, OS/2 Warp is a total computing 
solution that performs ruggedly at every level. 


The new 32-bit m 
° Ultitask: 
ng, 


рми ме 
ON THE R 


multimedia, Interne 


From a basic 
4MB laptop to a 


client/server system, 


the OS/2 family 


The BonusPak gives mobile users 
the applications they need. 


now scales an even 
wider variety of PC platforms. 


And OS/2 Warp is a real communicator. 


DEL 
NEED e-mail, and desktop 


OAD. 


isn't an easier way to keep those out on the 


With fax, Internet 


conferencing, there 


road in the loop. 

OS/2 Warp also offers Mike Anzis rock-solid 
reliability. “I know from years of experience with 
OS/2, I can trust it to keep performing. Now I can 
enjoy this peace of mind at every level.” 

OS/2 Warp is available for under $90. To get 
warped, stop by your local software dealer, or call 


1 800 3 IBM-OS2. Ask for а free demo disk. 


ash-protected, 
ed, СТ 
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Window. ¢. шет. OS/2° 
MSHfrieng],. totally cool way to run your comp 2 WarP 


OS/2 Warp is available from your software dealer. It also available from IBM for $89 by calling 1 800 3 IBM-OS2. 


Reseller prices may vary. OS/2 Warp consists of OS/2 version 3 and BonusPak. ІВМ, Operating System/2 and OS/2 are registered trademarks of the International Business 
Machines Corporation. Crash Protection and the OS/2 logo are trademarks of IBM. Windows is a trademark af Microsoft Corporation. ©1994 [BM Corp. All rights reserved. 
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Mutant Chips 


Would you AM 
your life to 3 
Pentium? How 
about a neural 


network? 


I suppose, as the editor in chief 
of this magazine, somewhere in 
my job description there's a line that says, “...shall pon- 
lificate about every major screwup committed by Intel, 
IBM, or Microsoft." Of course, if I did that, l'd never 
have any time left to write about the things that comput- 
er companies get right, but nonetheless, I feel strangely 
compelled to say a few words about the dearly departed 
floating-point bug in the Intel Pentium. 

So here it is, my advice to everybody who's been try- 
ing to figure out how serious the Pentium bug is, how 
Intel messed up, and whether we should be buying other 
chips like PowerPCs (or 486s) instead: Lighten up! Buy 
a Pentium if you want. At least now you know about one 
of its bugs. Really, what do you expect? The Pentium 
chip may look and feel like hardware, etched as it is in sil- 
icon, but it's just software that happens to have been 
pressed into hardware. And name me one 6 pro- 
gram that doesn't have a bug. 

Now, granted, we all learned a lot about üs. mputer 
industry because of this bug. Mostly, we learf® that no 
matter how minor or technical the error, once the popu- 
lar media get hold of it, the company responsible is in 
serious public-relations trouble. Remember фа ridiculous 
"unintended acceleration" fiasco that nearly sunk Audi 
in the U.S. a few years ago. For me, the exact time that 
the Pentium bug became part of the popular culture was 
one cold December morning. At 8:15 a.m., I heard a 
Chevys Mexican restaurant advertisement on the radio 
lampooning the chip's bug (Chevys" tortilla chips, it is 
claimed, are not in need of a recall). 

The popular media may not be aware of it, but there are 
doubtless other undiscovered bugs lurking in the Pen- 
tium, not to mention its competitors. Can we ever ex- 
pect these flaws to be eradicated? 

Not really. Simulations are one thing, but we all know 
that there's no real way to run every possible combination 
of inputs into a CPU to find those that work right and 
those that don't. 

From the pedestrian Pentium bug, I want to make a 
giant leap to another idea, one that has only a little to do 
with the Pentium but everything to do with the way 
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new technology is designed today. Here goes: The nature 
of machine design means that each new machine can 
carry with it the inherent flaws of the generations of 
machines that came before it and contributed to its 
design. 

It’s pretty easy to tell when a simple machine built by 
a simple tool has a flaw (e.g., an off-kilter table built 
using a flawed level), but as machines get more com- 
plex, how do we make sure the chain of tools and de- 
signs runs true? Is it possible that we could be living 
with evil recessive lines of compiler code that will reach 
out and bite us sometime in the future, several generations 
of code removed from the original bug? 

Fortunately, as we build new machines using older 
tools, we’re also creating debugging equipment that can 
catch dormant problems because it’s smarter than the 
last-generation designs—we hope. And even though I 
don’t think the problem of machine evolution is serious 
at this moment, as we use more heuristic methods of pro- 
gramming and more neural networks and as we become 
satisfied with programs that do what we want even when 
we don't know why, we are just asking for trouble. Let me 
put it this way: Although you might be happy to entrust 
part of your stock portfolio to a neural-network algo- 
rithm that’s outperformed the Dow, how would you feel 
if the airliner you were on was programmed using heuris- 
tic methods? 

The Signal in the Noise. Speaking of trouble, I’m 
embarrassed to report that a number of readers noticed my 
improper use of the phrase “high signal-to-noise ratio” in 
last month’s column. What I was trying to allude to was 
the high junk factor in broadcast data and Internet news 
groups, which is, of course, an illustration of a low signal- 
to-noise ratio. I stand corrected. 

Finally, if you’re interested in a thorough explanation 
of the exact nature of the Pentium bug, turn to “The 
Truth Behind the Pentium Bug" on page 163 for Tom 
Halfhill’s excellent and frightening account of how the 
flaw came to be—and why it was so easy for Intel to 
correct it. Ш 
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RAPHAEL NEEDLEMAN, EDITOR IN CHIEF 
(rafe@mcimail.com) 
fax (603) 924-2550 
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FORTRESS 


ve decide. One hour, four hours, 
eight hours; whatever your 
emergency backup time requirements 
are... UPSONIC System Series is the 


answer. 


COMPARE UPSONIC 


TECHNOLOGY CONVI 


WARRANTY 
As a world leader with over 2 million 


units installed, UPSONIC now 
announces the next generation 
“System Series” UPS, built to 
ISO-9001 manufacturing standards. 


SOFTWARE 
INTERFACE 


Most single conversion UPS systems only filter the 
power. UPSONIC System Series converts and 
regenerates the utility to constantly deliver the 
ultimate computer grade power. 


Extend your Run Time Indefinitely 
with UPSONIC's BatteryLink™ System. 
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For a 
detailed 
explanation ag 
why you should 
demand Double Conversion vs. 
Single Conversion UPS technology. 
Call us today... 


Find out now... 


1-800-UPSONIC 


6 6 4 2 


Time After Time 


United States - North & South America 29 Journey, Aliso Viejo, CA 92656 714-448-9500 Fax 714-448-9555 * Australia 61-3-764-0074 * China 86-20-221-6573 
Germany 49-2234-79911 © Hong Kong 852-413-3855 © South Africa 27-11-474-2587/8/9 © Taiwan 886-2-501-5516 © United Kingdom 44-1-793-875-787 


Ай brand or product names are trademarks or registered tr. 
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Don't take our word for what a great - 
value and performer the WinBook XP is. 
Read what the experts have to say: 


PCWORLD: © PC WORLD 
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PC WORLD oe ow premia WinBook xP 


“...the two DX4/100-based portables from WinBook Computer deliver three ates quality oat 
things that every buyer wants: attractive features, top performance, and a еашгез, LOWESE price: 


[lj competitive price.” "Both units posted extremely competitive scores in p^ x 
our tests, " PC MAGAZINE, Cover Story: Color Portables. Jan. 1995 pt. DX 


“With plenty of processing power, (and) enough battery life to handle А Monochrome & TFT also available 


a transcontinental flight easily,...the WinBook XP...is a value winner.” 
“...the WinBook XP is the lightest full-size notebook in the roundup; it also had excel- 
lent battery life..., optional audio and a good price...” 


PC MAGAZINE, Caver Story: Notebooks, Aug. 1994 


SPECIFICATIONS 
* SL-ENHANCED INTEL 486 DX4- 
75MHZ OR OTHER MODELS 
INCLUDE 486 DX4-100MHZ 

Р • 5.9 LBS. DUAL-SCAN COLOR 
mae ... WinBook has gone on to offer a notebook that everyone OR 6.1 LBS.OPTIONAL 
WE | we М ACTIVE MATRIX COLOR 
eee КӨ К [9 seems to want. The reason is simple: value. 
* DIMENSIONS: 11.3" X 8.5" X 17" 
* 4 OR 8MB (EXPANDS TO 16MB 


PC LAPTOP, 1994 Editor's Choice Awards, Jan. 1995 


"The WinBook XP is a color notebook that's designed well, feels sturdy and offers great OR 32MB RAM) 
value." PC LAPTOP, Review: WinBook XP, Dec. 1994 • 3.5" 1.44MB DISKETTE DRIVE 
| * REMOVABLE 120 TO 520 HDD 
"The WinBook XP represents the best kind of innovation in the rapidly ———Hm 
changing field of notebook computers. It keeps the best of proven technolo- OPTIONAL ACTIVE MATRIX 
WINDOWS gies, such as a sharp display, and complements them with new technologies, | ° 10-CELL NIMH BATTERY & AC PACK 
such as those employed to stretch battery life. The long battery life makes ita good | · * SUSPEND/RESUME FEATURE 
choice for anyone who needs a basic notebook that also delivers solid performance." * TWO TR ans e I 


WINDOWS MAGAZINE, WinLab First Impressions, Dec. 1994 » INTEGRATED DUAL-BUTTON 


POINTING STICK, OPTIONAL DUAL- 


“In terms of value,...(the WinBook XP) ranks above many xu eB REED OR 
famous-name notebooks. And in terms of pointing devices, it’s | • PARALLEL, SERIAL AND 
definitely got them out-numbered.” “...if you're looking for a well-equipped, wallet pleas- pou roars 
ing portable, the WinBook XP deserves a spot on your short list." "...the WinBook with a EXTERNAL VGA PORT 
. modem is $700 less than a comparably equipped, modemless (Dell Latitude XP) 475C.” * LCD FUNCTION INDICATOR PANEL 
COMPUTER SHOPPER, PC Reviews, Nov. 1994 — FA SEND/REGEIVE | 
Г 4 « * INTERNAL AUDIO OPTIONAL 
Choose the standard { 
dual-button pointing X 
stick or add an optional K 
19mm dual-button 
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trackbaii or touchpad! STANDARD POINTING 


OPTIONAL TOUCHPAD 


Use your MasterCard, Visa, Discover Card, personal check or P.O. with credit approval. U.S. sales only. 


WinBook REF] сс. 
| ШОШ) your money 
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Call toll-free to order, 1-800-293-1639 


Monday-Friday, 8am-9pm EST * Saturday, 9am-4pm ° etim Ar Columbus, OH 43212 • FAX: 1-900-448-0308 | MBAS Uh lS ш 
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BLASTER 
Sound Blaster 
Value Edition 
SRP, $69.95 


The sound decision. 


With hundreds of today's hottest games 
written for Sound Blaster" cards, there are 

so many tough decisions. Will it be the thun- 
derous explosions in Rebel Assault, or the 
eerie howling of The 7th Guest? The Sound 
Blaster Value Edition card is an economical 
way to get started. It's an 8-bit sound board 
that works with any Creative Labs CD-ROM 
and includes sound utilities and games. 


Sound Blaster 
16 MultiCD 
BLASTcR SRP, $199.95 

j With Advanced 
Signal Processor 
SRP, $249.95 


( 
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The freedom decision. 


Sound Blaster 16 MultiCD" preserves 
your freedom of choice! It will connect 

a CD-ROM drive from manufacturers 
such as Sony, Mitsumi, and of course, 
Creative Labs. This 16-bit card is 
upgradeable to Wave Blaster" II or an 
Advanced Signal Processor, the advanced 
technologies for MIDI music and more 
demanding sound-enhanced programs. 


Sound 8laster Pro 
Value Edition 
SRP. $105.95 


Games are not the only software 
designed for Sound Blaster cards. 
Imagine a math program with a vast 
array of sound effects. It’s mesmerizing. 
It's hypnotic, Especially if you have the 
Sound Blaster Pro Value Edition, the 
8-bit sound card with stereo sound. It's 
compatible with Creative Labs CD-ROM 
drives, and comes with innovative sound 
utilities and recording software. 


` Tough decision. 
Choose one Sound Blaster 
or buy 5 more computers? 


AWE32 
Value Edition 
Sound Blaster SRP, $329.95 
15 SCSI-2 | 
SRP, $249.95 
- With Advanced 
Н Signal Processor 
: SRP, $299.95 


The I-want-it-all decision. 


Sound Blaster 16 SCSI-2 delivers everything 
and compromises nothing. It's 16-bit sound 
with an optional Advanced Signal Processor 
and a collection of sound utilities. But best of 
all, it connects the sound card and up to six 
SCSI devices to a single port. 


Of course, all Sound Blaster cards are easy to install and provide 10096 compatibility with all software written for the Sound Blaster 
audio platform. Make your decision ard visit your nearest Creative Labs dealer. Or call 1-800-998-5227 Ext. 111 


BLASTS 
E s Sound Blaster 16 

Value Edition 

SRP, $139.95 
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The 16-bit decision. 


The Sound Blaster 16 Value Edition is the 
best-selling sound card ever. It works with any 
Creative Labs CD-ROM drive and delivers stereo 
sound that meets MPC2 standards. It works 
with any speakers or headphones. And after 
experiencing a 16-bit game on Sound Blaster, 
you'll bolt to a nearby window, stick your 
reverberating head outside, and start screaming 
like a banshee, “I WANT 16-BIT SOUND!" 
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With Advanced Signal 
Processor SRP, $399.95 


The next wave decision. 


The next generation of games will arrive 

with sound so real, you'll have to hang on 

to your headphones. Only Sound Blaster 
AWE32 can deliver the ultimate CD-quality 
sound. Real instrument samples and real 
sound effects. It’s a 16-bit card with Advanced 
WavEffects" and an optional Advanced Signal 
Processor. And other cool stuff. Like 

QSound, a 180° soundscape of intense virtual 
audio. Sound Blaster AWE32 has it all. 


CREATIVE 


CREATIVE LAGA, ING. 


MULTIMEDIA IR CREATIVE” 


© 1994 Creative Technology LIL. The Sound Blaster and Creative Logos are registered trademarks. Sound Blaster, Sound Blaster 16 MultiCD, Sound Blaster 16 SCSI-2, Sound Blaster AWE32, 
Wave Blaster, WavEffects, Creative VoiceAssist, Multimedia is Creative, and the Sound Blaster Compatibility Logo are trademarks of Creative Technology Lid, All other trademarks are the property of their respective holders. 
LLS. inquiries: Creative Labs 1-800-998-5227. International inquiries: Creative Technology Ltd., Singapore. TEL: 65-773-0233 FAX: 63-773-0353, 
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[|| ] For storage 
hungry PCs and 


workstations, you'll find Taurus 2 
an ideal solution. It packs two 
gigabytes of formatted capacity 
into a one-inch high 3.5-inch 
disk drive. And to maximize per- 
formance, we increased drive 
speed to 7200 rpm and shortened 
| the average seek 
p. о ] о5 time of 8.9 ms. 
With Fast or 
Fast/Wide SCSI-2 interface, low 


power requirements and small size, 


Taurus 2 easily integrates into any 


desktop system. 


CAPRICORN ачыш 


demand superior performance, plus 
lots of capacity, Capricorn 4 is a 
perfect fit. It packs over four giga- 
bytes of formatted capacity into a 


standard 3.5-inch disk drive. And 


with an average seek time of 8.9 ms 


and drive speed of 7200 rpm, you 


ото 
УЛ c» | 9 ur 


get unsurpassed 
performance. 
For easy integra- 
tion into new or existing systems, 
Capricorn 4 drives are available 
with either a Fast or Fast/Wide 
SCSI-2 interface. 


GIGGEST. 


"бет 


™ Неге іѕ iB Ni 

ҮЙ | | the answer 
for systems and applications 
that demand maximum capacity. 
With over nine gigabytes of 
capacity in a standard 5.25-inch 
disk drive you get true Super- 
Capacity. The Scorpio 9’s 5400 
rpm speed, average seek time 
of just 12 ms, 
and lowest cost- 
per-megabyre, 
make high performance extremely 


affordable. Scorpio 9 is available 


with either Fast or Fast/Wide 
SCSI-2 interface. 


For the big...bigger...and biggest gigabyte drives the name to 
ask for is Micropolis. All three drives are available in AV Gold $ 


mum. Series versions for audio/visual applications that demand 


E 1-800-395-3748 every frame, every note, every time. And 


all Micropolis drives are backed by a five- 
year warranty. Call for the name of the reseller or distributor 


77 MICROPOLUS 


© 1994 Micropolis Corporation. Micropolis, Taurus, Capricom and Scorpio arc registered trademarks of Micropolis Corporation. All other names and logos arc the property of their respective owners, 
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Do We Overlook Apple's Innovations? 


Tom Halfhill’s cover story on Apple 
("Apple's High-Tech Gamble," Decem- 
ber 1994) accentuated the negative. He re- 
peatedly told us that Windows 95—which 
isn't even released yet—will have won- 
derful innovations, such as preemptive 
multitasking. In a passing comment he 
says, “Mac users are fairly well served by 
the robust cooperative multitasking and 
crash recovery of System 
7.x.” However, nowhere does 
he remind us that the real 
reason “innovations” such as 
preemptive multitasking are 
critical to Windows users is 
because Windows is a fragile 
shell on an ugly and expert- 
tolerant (as opposed to user- 
friendly) DOS. Apple has "delivered the 
basics sooner," and these are the real in- 
novations, not limitations, detailed in the 
article's time line. 
Jon Muller 
Carbondale, IL 
jmuller siu.edu 


Formally Correct 


I read John Cuadrado’s “Teach Formal 
Methods" in your December 1994 issue 
with interest. Safety-critical systems must 
be made reliable through application of 
formal methods in their design and imple- 
mentation. All software systems can be 
more reliable if the engineers who work 
on them have had some training in the 
formal derivation of correct programs. 
Douglas Lovell 
Wappinger's Falls, NY 
dcl pascal.acm.org 


Micropolis Speedier Still 


We appreciate the positive points made 
about the Micropolis 2217AV drive in the 
review "Speedy Data Delivery" (Decem- 
ber 1994); however, we challenge the ac- 
curacy of your drive throughput results. 
We refer to the comment that the 2217AV 
"did not meet the expectations created by 
Micropolis." Micropolis uses a proven 
caching technique and stringent perfor- 
mance testing to ensure that our AV drives 
can deliver the sustained, uninterrupted 
data flow required in digital audio/video 
applications. Micropolis stands firmly be- 
hind its claim to an uninterrupted sustained 
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data rate of 2.9 MBps for the 2217AV 
drive. (Our new 4.3-GB Capricorn AV 
drives provide an even higher guaranteed 
data rate of 4.0 MBps.) If you revisit your 
testing methodology, we are certain you 
will find Micropolis' stated throughput 
specifications are accurate. 
Kumar Sreekanti 
Senior Director of Engineering, 
Micropolis Corp. 
Chatsworth, CA 
kumar_sreekanti@ microp.com 


As technical editor of that 
review, | must apologize to 

| Micropolis for a flawed test. 
First, the throughput test 
reset the drive, putting it 
into asynchronous mode 
(SCSI), thus reducing over- 
all —— Second, the test did not 
adequately mimic audio/video applica- 
tions in its timing of read requests, 
which led to pauses in data flow. After 
reconfiguring the test, 1 discovered that 
the 2217AV was capable of significantly 
higher throughput (average 3.7 MBps 
sustained) than we first reported. In 
addition, when read requests are paced 
at even intervals, the 2217AV delivers 
an uninterrupted data flow of 2.9 MBps. 
I also tested Micropolis’ 4-GB 
Capricorn drive and verified that it 
provides a guaranteed sustained 
throughput of 4 MBps. 

—Dave Rowell 


Internetasaurus? 


In “Who Needs the Internet?" 
(January Commentary), is Rich- 
ard Jennings serious when he 
says that “the Internet is obso- 
lete"? The proposition is sim- 
ply alien; 1 hardly know how to 
reply. 

Jennings says that in the past, 
he “used Internet mail to reach 
people who were always on 
the road, in the air, in meet- 
ings.... Most of these people have cellular 
phones now." Just today, I've received 
E-mail from Australia, Norway, the Czech 
Republic, Montana, Indiana, and Great 
Britain. There's no way I would have had 
telephone conversations with all those 
folks in 8 hours, but I do want to transact 
the business we share. Jennings writes 
gracefully and knowledgeably, but his 
opinion is so different from mine that ] am 


left with no understanding of his larger 
message. Is someone pulling my leg? 

Cameron Laird 

Friendswood, TX 

сіаіга@ Neosoft.com 


Richard Jennings may have a point (Janu- 
ary Commentary). Most of the legal and 
ethical squabbles of the present-day Inter- 
net stem from not knowing who is paying 
for the transmission of a message or what 
path that message may take. That's why 
there are problems with advertising, pri- 
vacy, and pornography. A national, com- 
mercial communications infrastructure 
would change all that. Newsgroups in 
cyberspace already are being replaced by 
Web pages at specific sites. Perhaps what 
we require is a faster path to those sites 
rather than more of the present clumsy 
structure. 
Michael A. Covington 
Artificial Intelligence Center, 
The University of Georgia 
Athens, GA 


Richard Jennings must have a great deal 
of money. Through the Internet, you get 
free access or at least a flat monthly rate 
for unlimited access to dynamic services. 
1 no longer have to wait 20 minutes for 
toll-free technical support; I either access 
the World Wide Web, or I post a mes- 
sage on an appropriate newsgroup. Help 
desks aren't willing to spend time trying 
to get their products to work with “un- 
supported" hardware, but chances are that 
one or two news readers have done this 
before and can help. BBSes cost money; 
I have "free" consultants on 
the Internet. 
Carl Jabido 
CJabido 9 eworld.com 


Kudos to Richard Jennings! 
When I'm asked, "How can I 
get plugged in to the Internet?", 
I respond, “What do you want 
B to do once you're plugged in?” 
M The responses vary from, “PT1 

surf, 1 send E-mail, I'll trans- 
fer files" to “It seems like it's time I be- 
came modern." I used the Internet exten- 
sively 10 years ago. However, currently I 
use it for E-mail only. Like ын, [ 


We want to hear from you. Address corr respon- 
dence to Letters Editor, hati One’ Phoenix: 
Mill Lane, Peterbe rough, NH 03458; or you 
can send E-mail via the Mis t or BIX to edi- 
tors@bix.com. Letters may be edited. ү! 
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For a limited time only, buy an Exabyte 4mm DAT 
tape drive and get Cheyenne FIRSTserve™ NLM backup 
software at no additional cost. 


When you invest in an Exabyte 4mm DAT tape drive, you're buying the leading 4mm tape storage technology for your 
customers’ valuable data. Now, you'll also receive Cheyenne FlRSTserve,* from the developers of ARCserve™ Together, 
Exabyte and Cheyenne offer customers the backup combination that dealers prefer and recommend for NetWare® environments. 
But remember, this offer is for a limited time only. So, only first come will be FIRSTserved! 


Call today for a participating distributor near you. 
In USA 1-800-EXABYTE in Europe 31-3403-51347 In Asia 65-2716331 


*FIRSTserve NLM software supports Exabyte tape drives only. 


CHEYENNE 


N 


i EXABYTE 7 


©1995 Exabyte Corporation 
Exnbytg is a registered trademark and “Exabyte із Everywhere" is a tradamark of Exabyte Corporation. 
FiRSTserve and ARCserve are trademarks О! Software, Inc. 


NetWare is а trademark ci Novell, Inc. 
Exabyte Corporation, 1685 Зат Street, Bouker, CO 80301 USA (303) 442-4333 Fax (303) 447-7501 
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rely on CD-ROMs to retrieve information. 
When asked if I’ve checked out the latest 
World Wide Web site, І usually respond, 
"What's on it and is there a CD-ROM 
yet?" So who does need the Internet? Per- 
haps it's not the Internet that's obsolete, 
but how we use it. 
Bob Schlicher 
Manager, Advanced Information Systems 


Despite Jennings' claim of being a net vet, 
he seems to have missed the point that the 
Internet is really a community and that 
many people contributed all that useful in- 
formation he benefited from. He describes 
no contributions of his own. But even if 
we recognize that Jennings considers the 
Internet merely a place to have played 
"gimmie" for 16 years, he still implicitly 
assumes that if he no longer needs the In- 
ternet, nobody does. 
Lyle D. Gunderson 
Pleasant Grove, UT 
lyle.gunderson 9 m.cc.utah.edu 


Safety First 


Jerry Pournelle wanders a bit off-field 
when he argues against using “trillions of 
dollars" to research ozone depletion and 
global warming. Pournelle has stumbled 
into a key issue both in environmental 
questions and computing: safety first, often 
referred to as the precautionary principle. 
A network manager in charge of a critical 
system, for example, in a hospital or a 
stock exchange, would be foolish to bal- 
ance the budget by cutting down on back- 
ups, UPSes, and antiviral software. Nei- 
ther should responsible politicians limit 
spending on fighting ozone depletion and 
global warming just because the evidence 
isn't yet 100 percent conclusive. When it 
is, it might be too late. 
Bjorn K. Bore 
Oslo, Norway 
bjoernbG oslonett.no 


Big-Screen Monitors 


Although 1 appreciate the information your 
January Lab Report on monitors provides, 
I have a few complaints. The first is about 
the "quality index" rating. Out of the 44 
17-inch monitors, 33 of them received an 
"Excellent" rating and the remaining 11 
received a "Good" rating. You might as 
well have had only two categories: "good" 
and "not as good." 

This overall rating system was particu- 
20 
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larly bothersome to me because I value 
image sharpness and image quality far 
more than I value snazzy features, power 
consumption, and the like. Second, if you 
had provided the raw scores for image 
sharpness, distortion, and legibility, read- 
ers could have constructed their own 
ratings. Finally, | wish you had included 
more capsule summaries about the various 
monitors. 
Steve Rinn 
Campbell, CA 
srinn@ halcyon.com 


Caller 10 


I was really pleased to see Amine, Rig- 
gio, and Hill’s article “Caller ID Goes to 
Work” (January). As system operator of 
an amateur BBS, the security issues you 
mention in the article are very important to 
me. On my system, 1 compare the num- 
ber that a user enters with the number re- 
ceived from Caller ID to give me an idea 
about the new user’s behavior. 

The article also points out that Australia, 
Israel, the U.K., France, and Holland have 
announced that they will implement Caller 
ID in the near future. However, you have 
missed a country—Turkey. Caller ID has 
been in use in Turkey for about 9 months. 
Currently, it is implemented mostly in big 
cities, such as Istanbul and Ankara. The 
system is still being tested but will be in 
use in Turkey before the second half of 
this year. 

A. Akin Koksal 
Istanbul, Turkey 


FIXES 


January In our Lab Report on 17-, 20-, 
and 21-inch monitors, the vertical refresh 
rate for the Nokia 445X monitor at 1280 by 
1024 dpi should have been listed as 85 Hz, 
not 70 Hz (page 220). 


In “Curing the Windows Fax Blues,” the 
caption on page 138 should have referred 
to Windows’ cooperative multitasking 
rather than Windows’ preemptive multi- 
tasking. 


In “15 MB in a Matchbook” (News & 
Views, page 30), SunDisk is located in 
Santa Clara, California, not Burlingame. 
The main SunDisk number is (408) 562- 
0500. 


December 1994 On page 165 in the re- 
view “SCSI Rides High on PCI,” the toll- 
free telephone number for Future Domain 
is incorrect. The correct number is (800) 
879-7599. 


Pricing for two systems (page 206) do not 
reflect the “as-tested” configurations: As of 
press time, Hewlett-Packard’s HP Vectra 
XU 5/90C has a list price of $6820 (esti- 
mated street, $6240). The $2830 price 
Hertz quoted us for the Hertz P90 is for a 
base system with 8 MB of RAM and no 
monitor, not for the system as tested. 


November 1994 In the Lab Report on 
printers, the Hewlett-Packard DeskJet 540 
does not support PostScript Level II, HP 
PCLS, or HPGL (Hewlett-Packard Graph- 
ics Language). Ш 


COMING UP IN APRIL 


° SPECIAL REPORT ON CLIENT/SERVER COMPUTING 
: Beginning with a taxonomy of client/server computing, we'll also analyze underlying 
structures, Lotus Notes, EISes (executive information systems), tools, monitors, and 


distributed objects. 
e SECURITY 


How fire walls protect you from fraud, doing business over the Internet, and the truth 


about viruses. 


e WEAVE YOURSELF INTO THE WEB 


A who-what-where-and-why guide to building your own World Wide Web server. 


e 30 HIGH-END NOTEBOOKS 


А 75-MHz processor, an active-matrix screen, 500 MB of storage, and 16 MB of RAM 
are low-end features in this month's Lab Report. 


e APPLE'S NEW DOS-COMPATIBLE MAC 
Does Apple's 6100/60 Power Mac with a 486DX/66 card really give you two systems 


in one? 


e MID-RANGE PROJECT MANAGEMENT 
The big four project-management packages for Windows and how well they'll work 


for you. 
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Demand NexGens Nx586 Processor. 
Superior Performance. Unbeatable Price. 


Now, you don't have to settle for a Pentium" processor-based PC. Because there's a 
tough new kid on the block that delivers superior power and performance. . . for a 
lot less money. 


Its the NexGen Nx586 processor. Manufactured by IBM Microelectronics** With 
patented RISC86™ microarchitecture that outperforms the Pentium processor, mega- 
hertz for megahertz, It's fully compatible with your DOS and Windows™ applications. 
And it’s absolutely available right now. 

So just call one of the PC suppliers listed below and ask for it by name. The Nx586 
processor by NexGen. Don't buy a PC without it. 


NexGen Chip Challenges Pentium Performance 


CPU RAM(MB) Application test times (іп minutes Seconds) 


Sysiem 


Shorter times are better. 0 Г 2 3 4 5 Б 7 B 9 


m 


* Average score of six Pentium-90 systems. ШЕ Word 2.0 lor Windows GE Freelance 1.0 for Windows ШЕ 1-2-3 release 3.4 

re ШШ Excel 4.0 ШЕ WordPerlect 6.0 for DOS ШШ Paradox 3.5 
пт - 

PC World Tesi Canter application benchmarks. ШИЕ Paradox 1.0 for Windows 


| Absolutely Available Right Now. Don't Buy a PC Without It! 


Nx586 processor-based PCs are City Computers Diamond ICS Compater Rational Micro PC Express, Inc. Tangent Computers West Hilis LAN 
i owin „ Rockville, MD Techrotogios, Ir. Systema Corp. Computers Richfield, MN Burtingame, СА Systems 
available from the foll "E PC sup 301-762-4880 Anaheim, CA Richardson, TX Salt Lake City, UT 800-957-1100 800-800-5550 Chatsworth, CA 
choice and ask for NexGen's Nx586 Richardson, TX Drake Setema Luck y Computers КСЛ Сетот Caras Tamale 
processor by name. 800-994-4221 Tempe, AZ Richardson, TX Products Englewood, CO Houston, TI 
A2 industries Atia Мля вГас turing Middleton, ЧЛ Duracom Computer Luisk! international 800-961-1200 Regnis, Inc. Top Data 
La Jolla, CA Craup 608-981-165 Irving, ТХ Melville, NY Niet Computers Tampa, FL Sunnyvale, CA 
610-452-5553) Lodi, NJ бтрт Dessert 800-551-9000 696-454-110 international 813-623-5302 800-888-3318 
Aber 20177807 Mart Ecklektik PC's МЕС. Dallas, TX Robotech, Inc. US [Лет 
Montebello, CA Азал Compaster Greenwood, IN Phoenix, AZ Norcross, GA 2H-386-9510 Midvale, UT Express, Ine. 
800-552-6868 Center 30.889720 600-265-453 44-44-1726 kanl Symtoms 801-565-0645 Bellevue, WA 
Add Tech Rockford, IL Computer Parts Phs Fry's Mandi Corporation Princeton, NJ $.LL Radio Shack 800-824-5505 
Computer (nc. 815-229-0200 San Marcus, CA Palo Alta, CA Scottsdale, AZ 609-371-0003 Truth or Consequences, US Microtech 
Somerset, NJ ASA Computers, inc. 68-41-00 415-496-6100 (4p-92. HM Nictrix Corporation NM Milpitas, CA 
908-805-0900 Santa Clara, CA Competes Resncrcins FY] Computer Source iia maa Leonia, NJ 505-854-3442 408-433-5522 
petted Compte 108-496-955 Englewood, CO Cincinnati, ОН Monrovia, CA 201-917-2200 Saturn Compaters Voctorta 
Tucson, AZ Bien int 800-652-0094 9375-1098 BIO 394-6099 Ormi-Toq Rena, NV Computers 
` 602-294-7200 Albuquerque, NM Comspster Дода Catewey inc. Mexjabyte Houston, TX 702-105-8588 Quebec, Canada 
Adis Corporation 505-893-751 Heavertoa, OR eeu international 713-784-991 Systems Design 1-800-VEC- 3433 
Santa Clara, CA Blackship Computer 503-626-3511 303-438-5500 Norcross, — car Corp of ж " o (9a 
800-423-4797 San Jose, CA Storage Computers 01 ‘ 
аын 800-551:7447 me —À AZ [ета Задах ЕІ Monte, CA &p)- 3373737 Soousdale, AZ 
Fremont, CA С Polat Boulder, СО 800-467-0015 Mesa, АХ — ТАР a 
800-317-2348 Huntington Beach, CA 800-543-6008 800-477-6HÀ PC Concepts New Brunswick, NJ 
800-683-3335 Dallas, TX 908-217-6000 
ZH- 328-2888 


© 1995 Макбет, Inc. Nx586, RISCBA, and NexGen are trademarks of NexGen, Inc. Pentium Is а trademark of intal Corporation. Intel Is a registered trademark of Intel Corporation. "IBA Microeiectronics" is п regrstared uademark of the 
International Business Machines Corporation. All products mentioned herein are trademarks of their respecte companies, H you's bka to find cut about reselling NexGen products, pleats сай 1-G00-8KEXGEN 
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IT'S AS FINELY TUNED UNDER THE ROOF 


In designing the Galant LS, we strived to create a car that excelled in every respect. That's why inside, you'll find 


more interior room than Accord EX or Altima GLE." And with an available Luxury Package, there's plush leather trim, 


INTRODUCING THE LUXURIOUS 


an 8-speaker Mitsubishi/Infinity? audio system, plus meaningful luxuries like a power driver's seat you can adjust four 


NEW GALANT LS. 


ways, and a security system with remote keyless entry. There's also an exclusive feature called Mitsubishi HomeLink’, 


which lets you operate security gates, garage doors, even house lights, all as you pull up your driveway! Powering 


the Galant is a confident 141-horsepower"' engine, with a very smooth automatic transmission. Anti-lock brakes are 


available, and dual air bags are standard. Yet, you can get into a base model Galant starting at just $14,349 


Probably why Road & Track remarked, "It's without question, a lot of car for the money."*" To which you'll surely 


add, "A lot of finely tuned car for the money." For the Mitsubishi Motors Dealer nearest you, call 1-800-55MITSU. 


G A L A N T 


A MITSUBISHI 


The New Thinking in Automobiles” 


ER THE.HOOD. 


d 


“Comparison based on most current information. ‘Mitsubishi HomeLink " System is exclusives ? liGRlant in midsize sedan segment. House lights operable with 
HomeLink's" optional Lighting System. **138 horsepower for CA Emissions Vehicles. "МОРИ Galant S. Galant LS with Luxury Package shown, with MSRP of 
$23,164. Prices exclude taxes, title, license, registration fee, freight, dealer options, and c iuge P Road & Track 1995 Car Buyer's Guide. 


Circle 281 on Inquiry Card. 


ews &Views 


New PowerPC Standard 
Supports Maes 


Although still in its early stages, the new Common Hardware Reference Platform standard 
promises to let PowerPC systems freely use various operating systems 


TOM THOMPSON 


pple, IBM, and Motorola recently disclosed technical details that were 
absent last fall when they announced a new standard for interoper- 
ability among PowerPC computers (including future Power Macs) 


and PowerPC operating systems. The CHRP (Common Hardware Reference 
Platform) standard, although still evolving, brings the PowerPC alliance closer 
to the goal it stated in 1991 to create a new standard for RISC-based computers 
that will let hardware vendors build a computer system for a specific audience 
by picking and choosing components. The disclosure at BYTE’s PowerPC 
forum last December of details pertaining to cache, ASICs (application specific 
ICs), controllers, and other components portends an architecture that will let any 
CHRP-compliant computer cold-boot any CHRP-compliant operating system. 


Part of the original Power- 
PC announcement included an 
ABI (Application Binary In- 
terface) that would abstract 
low-level hardware so that 
Mac, DOS, and Unix applica- 
tions would run on the same 
PowerPC system. While the 
ABI has been demonstrated 
several times over the years, 
none of the shipping PowerPC 
systems have used it. Instead, 
each uses its own PowerPC 
operating system: IBM's Pow- 
erPC systems and Motorola's 
new PowerStack computers run 
AIX, and Apple's Power Macs 
only run System 7. In the first 
quarter of this year, a Power- 
PC version of Windows NT 3.5 
will become available for the 
IBM and Motorola systems. 

The rift this creates in the 


24 BYTE MARCH 1995 


PowerPC market is serious. 
Users must choose a system 
from a vendor based in part on 


what operating system the com- 


puter can run. This 
is the very 
problem 
that the 
alliance 
was trying to avoid. 
The problem has 
its roots in the hardware itself. 
The memory organization that 
NT uses is different from that 
of AIX and the Mac OS (the 
Endian issue). This problem is 
further exacerbated by the 
hardware dependencies built 
into each operating system. For 
example, the Mac OS makes 
heavy use of custom ASICs for 
handling keyboard, sound gen- 
eration, and video I/O. 


IBM had circulated a draft 
PReP (PowerPC Reference 
Platform) document as early 
as November 1993, and ver- 

шшш sion 1.0 of the stan- 
- > dard was 

P formally 
| released in 
T June 1994. 
3 PReP describes a sys- 
tem hardware stan- 

dard to which all PowerPC 
systems should conform to 
provide a minimum set of ca- 
pabilities (e.g., 16-bit CD- 
quality sound and 8-bit video) 
and host a variety of operat- 
ing systems. Motorola's sys- 
tems are PReP 1.0—compliant, 
as is the IBM RS/6000 Model 
40P. Unfortunately, certain 
hardware features were never 
specified, and support for the 


Mac OS was lacking. 

One notable facet of the 
November 1994 CHRP an- 
nouncement was that vendors 
will be able to license the Mac 
OS and thus jump-start the 
Mac clone market for Apple. 
Says Gary Griffis, IBM's di- 
rector of business development 
for Power Personal Systems. 
“CHRP is the next step, where 
the Mac architecture is merged 
into the standard. The end re- 
sult is a platform that combines 
the best of PCs and the Mac." 

Complete CHRP specifica- 
tions are slated for release this 
spring. Prototype CHRP sys- 
tems should appear in the sec- 
ond half of this year and ship 
sometime in 1996. 

The conceptual block dia- 
gram "Common Hardware 
Reference Platform" shows 
that the core of a CHRP sys- 
tem consists of a PowerPC 
CPU, DRAM, and a bootstrap 
ROM, the sarne as in PReP 1.0. 
What's new is that the standard 
now suggests the use of a level 
2 cache and a ROM SIMM 
socket. This ROM socket is for 
use by manufacturers who will 
build Mac clones (much of the 
Mac OS is housed in ROMs). 

Jim Gable, Apple's Power 
Mac product line manager, says 
the fees Apple will collect from 
Mac ROM licensees will be 
comparable to DOS and Win- 
dows prices. (Radius and Power 
Computing have licensed the 
Mac OS and say they will build 
Mac OS-compatible systems.) 
If Apple keeps this promise, it 
augers well for the growth of a 
Mac-clone market. 

Low-level support of the 
CHRP architecture will be 
accomplished initially using 
ASICS jointly designed by the 
alliance. Motorola will help de- 
velop the memory and PCI (Pe- 
ripheral Component Intercon- 
nect) bridge chip, which will be 
a derivative of the company's 
Eagle chip. The new CHRP 
chip will support the PReP 1.0 
and Mac OS memory maps. 

Apple and IBM will develop 
other ASICs that offer I/O sup- 
port, and these, too, will lever- 
age off existing chip designs. 
IBM will use its Coral chip (an 
ISA bus interface and IDE de- 
vice controller), and Apple will 


use several ASICs as starting 
points in these chip designs. 
Detailed CHRP specifica- 
tions will be provided to a wide 
range of industry chip-set sup- 
pliers, according to Charlie 
Ashton, Motorola’s PowerPC 
product marketing manager. 
“We will ensure that the core 
logic components for CHRP 
are available from a variety of 
sources, including suppliers of 
standard x86 chip sets and su- 
per I/O controllers," he says. 
CHRP emphasizes the use 
of an ISA bus or a PCI bus, 
whereas the original standard 
only suggested their use. The 
ISA bus will provide compati- 
bility with existing expansion 
card designs. The PCI expan- 
sion bus's throughput makes it 
suitable for high-performance 
applications. A big advantage 
of PCI is that it's a plug-and- 
play bus, which could make the 
job of adding expansion de- 
vices to a CHRP system easy. 
Thanks to PCT 2.0 and Open 
Firmware, a CHRP system can 
host different operating sys- 
tems while using the same ex- 
pansion devices. The PCI 2.0 
specification provides for mul- 
tiple firmware images in the 
expansion device's firmware. 
And CHRP requires that PCI 
expansion devices use Open 
Firmware for the boot process. 
Open Firmware, an evolv- 
ing IEEE standard (P1275), 
specifies a processor-indepen- 
dent mechanism by which a 
system can interrogate expan- 
sion devices, configure them, 
‚ and install device drivers. Open 
Firmware provides the mech- 
anism by which a CHRP sys- 
tem configures and operates all 
its expansion devices as Mac 
peripherals under the Mac OS 
for one session and then con- 
figures and operates these de- 
vices as PC peripherals when 
the computer is restarted to run 
an NT or OS/2 session. 
Apple is using Open Firm- 
ware to implement PCI expan- 
sion devices in PCI-bus Power 
` Macs that will be introduced 
the first half of this year. Nei- 
ther IBM nor Motorola have 
Open Firmware development 
tools at this time, but they plan 
to work with Apple and many 
third-party vendors in this area. 


Each member of the alliance 
is responsible for porting a spe- 
cific operating system to the 
new platform: For IBM, it is 
AIX and OS/2; for Motorola, 
NT; and for Apple, the Mac 
OS. Because the PowerPC pro- 
cessor can use little-Endian or 
big-Endian addressing, the 
memory organizations that the 
operating systems use are not 
an issue. Although CHRP will 
minimize some of the hardware 


dependency problems, all three . 


companies agree that this area 
still needs work. 

At the very least, all the op- 
erating systems will require 
rewritten device drivers. For ex- 
ample, modifications to NT's 
HAL and drivers are necessary 
for it to run on the CHRP plat- 
form. Apple says current Mac 
device drivers will also need 
modification, but at least the 
company has already laid the 
groundwork with Open Firm- 
ware on the PCI Macs. 

Once this work is complete, 
the ability to seamlessly run 
different operating systems will 
be compelling. “CHRP Macs 
will run whatever OS is ship- 
ping in 1996," Apple's Gable 
says. "The hardware and soft- 
ware will operate as a no- 
apologies Power Mac." 

Other vendors also find this 
capability valuable. Greg Gal- 
anos, president of Metrowerks 
(Montreal, Canada), a supplier 
of PowerPC compilers for the 
Mac, says that CHRP should 
make life easier for develop- 
ers. *If CHRP is implemented 
as promised, a developer would 
need to buy only one CHRP 
system," Galanos says. 

However, at the time of this 
writing, the CHRP standard is 
not complete. Vendors are free 
to attach devices or subsystems 
where it makes sense for their 
design. For example, a vendor 
might connect the video sub- 
system directly to the Power- 
PC system bus for performance 
reasons. The alliance has to 
balance flexibility for Power- 
PC system manufacturers with 
the danger that comes when too 
much leeway defeats the pur- 
pose of a standard (e.g., the 
original SCSI standard didn’t 
precisely describe certain low- 
level details, and many early 
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The PowerPC common reference platform shown here is a high-level 
conceptual diagram. Actual implementation may vary as details are finalized 
and as manufacturers make their own decisions. What's new is a level 2 cache 
and a ROM SIMM socket, which is for manufacturers who will build Mac 
clones. The controller function blocks, particularly the 1/0 controller, might be 
implemented using two or more ASICs. System 1/0 support includes Mac and 
PC standards, such as SCSI, ADB [Apple Desktop Bus), Ethernet, serial, and 


parallel port standards. 


SCSI devices that complied 
with the standard didn't func- 
tion with other SCSI devices). 
The PowerPC alliance will 
have to resolve hardware de- 
tails if the CHRP standard is to 
avoid a similar fate to that of 
the first SCSI standard. One 
such detail lies in the expansion 
bus. While the PCI bus lets ex- 
pansion devices function with 
different operating systems, the 
same may not be true of a 
CHRP system that uses an ISA 
bus. By the time the standard 
is final, the ISA bus may be 
eliminated from the standard. 
Another unresolved question 
is whether the CHRP boot pro- 
cess will support Plug and Play 
peripherals in either bus. Even 
the ROM socket that's crucial 
for the Mac OS is optional. 
When selecting core logic 
components, vendors can un- 
intentionally impact the use of 


their systems. For example, a 
PowerPC manufacturer might 
save costs by not adding the 
ROM socket and an ASIC that 
provides an ADB (Apple Desk- 
top Bus) interface to its design. 
However, this decision disap- 
points users who expected to 
use the Mac OS on the CHRP 
system at a future date. The re- 
sult: Users have to choose a 
CHRP system based on the op- 
erating system they want— 
which is the problem CHRP is 
supposed to solve. 

However, this is just a snap- 
shot of the situation while the 
CHRP standard is in its early 
stages. As the standard ma- 
tures, the alliance is actively 
saliciting input from other 
PowerPC OEMs. “The origi- 
nal PReP 1.0 standard was too 
open," says IBM's Griffis. "We 
learned from that to narrow 
CHRP down to specifics." 
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SOFTWARE LICENSING 


Youre Saving Money When the Meter’s Running 


€» metering pro- 
grams, which were orig- 
inally designed to enforce con- 
current licensing agreements 
and prevent liability for inap- 
propriate use of software, are 
now being used to 
cut software 
costs. Already, 
companies are 
cutting licensing fees in 
half by exploiting a feature of 
metering programs that reallo- 
cates licenses across time 
zones. Reallocation lets a com- 
pany get double duty out of li- 
censes by passing them from, 
for example, U.K. users at the 
end of their day to San Fran- 
cisco users as they start their 
day. While such use may be a 
short-lived phenomenon (ap- 
plications vendors are already 
reexamining their license 
agreement terms to prevent 
this), it indicates the cost sav- 
ings that companies can gain 
through a metering program. 
Global reallocation among 
time zones represents the ex- 
treme of software license sav- 
ings, where the costs are cut by 
50 percent or more. However, 
the Personal Computer Assets 
Management Institute (Roches- 
ter, NY) estimates that corpo- 
rations that inventory software, 
track its use, and reallocate 
licenses among departments 
can cut software purchasing 
costs by as much as 30 percent. 
An immediate benefit of 
using metering tools is savings 
achieved through license re- 
allocation when servers share 
licenses. Such savings are pos- 
sible even in a modest-size or- 
ganization, thanks to concur- 
rent licensing agreements and 
the metering tools sold by ven- 
dors like the Elan Computer 
Group (Mountain View, CA), 
Frye Computer Systems (Bos- 
ton, MA), McAfee (Santa 
Clara, CA), Microsoft (Red- 
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Total Software Costs 


mond, WA), Microsystems 
Software (Framingham, MA), 
Saber Software (Dallas, TX), 
and Symantec (Santa Monica, 
CA). Many new metering pro- 
grams dynamically redistrib- 
ute licenses within an organi- 
zation so that, for example, a 
purchasing department can use 
(and return when needed) an 
accounting department’s 25 un- 
used licenses for Word. 
Metering tools offer other 
ways to save money. IT (in- 
formation technology) de- 
partments can use a metering 
tool to log programs (i.e., track 
how often and how long a per- 
son uses an application), to bill 
software support costs to de- 
partments based on use. Sup- 
port costs dwarf licensing 
fees—support is about three 
times more a over the 


In this simulation of a ski lift line, Scitor's 
Process Charter for Windows determined 


at what hours of the day a resort should 


commit resources to opening a second ski 


lift to reduce customer waiting time. You 
can step through a defined process and 


view the incremental cost as time elapses. 


Source: Gartner Group 
(Stamford, CT} 


License 1889- (Я 


lifetime of a typical software 
package, according to the 
Gartner Group (see the 
chart “Total Software 
Costs”). These 


tion 
pore tliation: 17% support costs have, 


% for the most part, 

been absorbed in IT 
budgets because corporations 
haven't had a fair way to as- 
sess charges. 

Corporations that track ap- 
plication use can achieve other 
cost savings. For example, it's 
not efficient to pay for 1000 
copies of a special-purpose pro- 
gram like a flowchart applica- 
tion if only five or six people in 
the company are using the ap- 
plication at a time. But software 
vendors are reluctant to accept a 
concurrent licensing agreement 
that covers just a handful of si- 
multaneous users when they sell 
to a large company. 

One solution is to charge for 
software based on the amount 


of time it is used, not on the 
number of concurrent users. 
"]t's the idea of the utility 
billing concept for software," 
says Nigel Spicer, president of 
Microsystems Software. 

This type of software li- 
censing option, while not com- 
mon, is being discussed by 
vendors, according to Peter 
Beruk, litigation manager at the 
Software Publishers Associa- 
tion (Washington, D.C.). How- 
ever, applications vendors will 
agree to this form of licensing 
only if a tool is in place to mea- 
sure this use. 

If companies demonstrate 
that this is possible by virtue of 
a metering tool, it will make 
several more applications avail- 
able to corporations. Vendors 
will benefit by getting their 
products ínto markets from 
which they've been locked out 
due to high per-license pricing. 

—Salvatore Salamone 


Flowcharts that Simulate Real Processes 


rocess reengineering tools can help you analyze costs and resources associ- 
ated with a group of tasks. But Ё you have a complex group of interrelated 
processes, current flowchart and reengineering programs for desktop PCs like 
Micrografx's ABC Toolkit are not as helpful when you want to preview and simu- 
late the effects of a process change on a group of interrelated tasks (e.g., the 
eects that ripple through all departments in a health care organization Ҥ one 
specific procedure in claims processing is changed). 

Scitor (Foster City, CA, (415} 525-3270), a developer of project 
management programs, has released a program called Process 
Charter for Windows that addresses this issue. Process Charter 
combines flowchart tools with the ability to analyze processes 
through simulation, As with any flowchart program, you define the 
process structure using traditional flowchart symbols. Like other 
reengineering tools, you Identify and assign the necessary re- 
sources required for the various steps in the process. The next step 
ts Process Charter's most intriguing: You execute the process 
simulation and analyze the effects of process changes by studying 
the resulting charts and statistics the program generates. Other 
vendors of desktop reengineering tools are addressing process 
modeling. Micrografx (Richardson, TX) says ABC Flowcharter 4.0, 
expected to ship this spring, will integrate the functionality of ABC 
Toolkit and will support simulation through OLE Automation links to 
process modeling software from ProModel (Orem, UT). 

Process Charter (estimated street price, $450) “gives you a greater likelihood 
that your design changes to a process will produce the results that you are look- 
ing for with less unintended consequences," says Mark Meade, a consultant to 
health care organization networks. ave Andrews 


The New Watcom SOL 4.0, 
You Would Think We Looked 
at Your Wish List. 


Introducing the database server you've been waiting 
for: Watcom SQL 4.0. 

With powerful features like stored procedures, 
triggers and cascading updates and deletes, Watcom 
SQL 4.0 can enforce your business rules and ensure 
data integrity. 

In addition, dynamic multiple database support 
gives you and your users the unique ability to add 
and remove databases on the fly. 

And, take a look at our self-tuning query 
optimizer; it learns as you use it. Each query 
performed against your database teaches 
the optimizer about your data, making it 
smarter... and faster. This dramatically 
reduces the costs associated with set- 
up and performance optimization of 
your DBMS by expert personnel. 
Also, the Watcom SQL product 
line includes both standalone 
and network servers built 
о allow you to move 
seamlessly between 
single and multi-user 
environments. 


This is the 
= database server with the 
` functionality, performance and 
= versatility you've been waiting for. 
Don't let the price fool you! 


To check out the new features of Watcom SOL 4.0, 
call 1-800-395-8525 today. 


A Powersoft Company 


Watcom and the Lightning Devics sra trademarks of Watcom internations! Corporation. Other trademarks 
are the properties of their respective owners, Copyright 1994 Watcom International Corporation 
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Toshiba's ultra- Toshiba notebooks use the most powerful 
convenient, credit microprocessors, contain the largest hard disk 
card sized Noteworthy" PCMCIA expansion drives and feature the crispest displays. 

options tailor your system to your changing needs. 


= a 


Create a desktop environment with 
an optional Desk Station IV" or Port Replicator 
for instant connection to your monitor, 

printer, network and more. 


Desktop docking and PCMCIA expandibility make Toshiba notebooks among the most versatile computers you 
can buy; with all the conveniences of a desktop system, and all the essentials when you travel. Now one computer 
can meet your demands even when your demands keep changing. Call 1-800-457-7777 for a dealer near you. 


In Touch with Tomorrow 


TOSHIBA 


© 1995 Toshiba America information Systems, Inc. Noteworthy” is a trademark of Toshiba America Information Systems, Inc. All products indicated by trademark symbols are trademarked andhe reptered by their respective companies. 
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ELECTRONIC PUBLISHING 


Internet Publishing Tools Proliferate 


ER wanting to 
publish information on 
World Wide Web servers will 
soon have at their disposal a 
variety of commercial products 
that let you generate documents 
in HTML (Hypertext Markup 
Language). The best tool for 
you depends in part on how of- 
ten you'll need to update the 
information that you're pub- 
lishing on the Internet. 
Microsoft has introduced two 
add-ons that let users of the 
company's Windows word pro- 
cessor create HTML documents 
without having to learn a new 
editing package. The Internet 
Assistant for Word for Win- 
dows lets you create HTML 
documents. The second add-on, 
SGML Author for Word, has a 
conversion facility that converts 
Word text styles to SGML tags 
(or vice versa, if you import an 
SGML file). SGML Author for 
Word ($595) can generate doc- 
uments for HTML and more 
complex DTDs (Document 


Type Definitions), like the 
ATA (American Transportation 
Association) DTD. 

Avalanche Development’s 
((303) 449-5032) SureStyle 
($495) complements Micro- 
soft’s add-ons. Slated for re- 
lease by the end of March, 
SureStyle applies proper style- 
sheet elements to unstyled or 
incorrectly styled Word docu- 
ments, making it easier to feed 
such documents to SGML and 
HTML authoring systems. 

SGML Hammer is another 
Avalanche product that reads 
in SGML documents and out- 
puts HTML, CD-ROM, word 
processing, and database for- 
mats. Avalanche’s HTML 
Starter Kit allows authors to 
transform word processing and 
desktop publishing documents 
into HTML documents. 

But the information in your 
electronic catalog may change 
often. “Conversion is just the 
beginning of the battle,” says 
Philip Werner, product man- 


A VISION FOR A MORE SOPHISTICATED HTML 


he WWW (World Wide Web) 

lets you publish documents 
with pages of text and graphics 
that are linked to other text and 
graphics stored locally or else- 
where on the Internet. These 
links are specified in HTML (Hy- 
pertext Markup Language), 
which is a simplified application 
of SGML (Standard Generalized 
Markup Language). 

HTML and SGML use tags 
embedded in documents to 
identify elements, but HTML 
only provides for a limited num- 
ber of tags, such as headlines, 
paragraphs, and the anchor 
codes that specify links. To ad- 
dress the needs of authors who 
want more control over a docu- 
ment’s appearance and to in- 
crease the reusability of down- 
loaded documents, committees 
are working on new versions of 
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HTML. Meanwhile, other docu- 
ment formats (e.g., Adobe's PDF 
format] are appearing on the 
WWW, fueling the need for 
WWW browsers that can han- 
dle a variety of formats. 

- Eric Severson, executive vice 
president of Avalanche Devel- 
opment, foresees a scalable 
HTML that will ensure that any 
WWW user can read simple 
and complex WWW documents. 
In this vision, the WWW will 
use an object-oriented model: 
All browsers will understand 
the core classes (i.e., basic 
headings, paragraphs, and 
links), but more sophisticated 
browsers will utilize richer sub- 
class distinctions. The analogy 
used is a black-and-white TV 
displaying a program, although 
the signal has color and stereo 
sound. —8S.J.V-N. 


ager for Internet publishing at 
Interleaf (Waltham, MA, (800) 
955-5323). “The real battle is 
in maintenance." 

In addition to guiding you 
through the conversion of word 
processing and desktop pub- 
lishing formats into HTML, In- 
terleaf's Cyberleaf also main- 
tains an internal database of all 
the hyperlinks within and 
among documents for a Web. 
When the content of source doc- 
uments changes, Cyberleaf will 
automatically reinsert hyper- 
links defined for the previous 
versions of the document into 
the updated version. Cyberleaf 
runs on most Unix operating 
systems ($795) and, in the first 
quarter of this year, Windows 
and Windows NT ($495). 

Another approach to HTML 
translation is to do it on the fly, 
using source documents stored 
in the more robust SGML. 
Electronic Book Technologies’ 
(Providence, RI, (401) 421- 
9550) DynaWeb is an add-on 
module to the SGML-based 
DynaText electronic publishing 
program. It translates SGML to 
HTML automatically on an "as- 
required" basis. The program 
should ship in the first quarter 
for many Unix platforms. 

Information Dimensions’ 
(Dublin, OH, (800) 328-2648 
or (614) 761-8083) Unix-based 
Basis WebServer, which starts 
at $15,000, marries a relational 
database with HTML publish- 
ing. It has a repository that can 
manage documents in ASCII, 
word processing, HTML, and 
SGML formats. “Instead of the 
URL referencing a [static] hard- 
coded document, it can actually 
be a query against a database,” 
says David Bayer, manager of 
electronic publishing at the 
company. This approach en- 
sures that the information you 
publish is as fresh as your most 
recent database update. 

—Steven J. Vaughan-Nichols 


Dialects of the Web 


HTML 0.9 This early version of 
HTML (Hypertext Markup. Lan- 
guage) is outdated, but some 
Web documents are still in 
this format. 


HTML 1.0 Today's most popu- 
lar Web document language 
focuses primarily on the an- 
chors and links that compose 
the strands of the Web. 


HTML+ This is a set of HTML 
specifications from a white pa- 
per by Dave Raggett of · 
Hewlett-Packard. Some of the 
ideas from this paper, such as 
interactive forms, have been 
incorporated into HTML 2.0. 
Others, like support for ta- 


bles, figures, and math, may 


be part of HTML 3.0. 


HTML [NetScape] This popular 
HTML variant by NetScape 
Communications allows au- 
thors more basic control of 
their documents. For example, 
you can center text in these 
documents. 


HTML 2.0 Recently blessed as 
an official standard by the In- 
ternet Engineering Task Force, 
HTML 2.0 defines a core set 
of features that all Web appli- 
cations must support. It also 
defines the role of in-line im- 
ages and adds a powerful in- 
teractive forms capability. 


HTML 3.0 This HTML variation 
is expected to add more tags 
to make documents more ac- 
cessible for information 
searching programs. Other 
proposals include tables, _ 
math, graphics and graphics/ 
text objects, and methods to 
flow text around graphics. 


SGML [Standard Generalized 
Markup Language) SGML is an 
ISO document format stan- 
dard. DTDs (Document Type 
Definitions) identify structural 
items (e.g., chapter headings 
and footnotes) used in a class 
of documents, Tags indicate 
where the items occur. 


PDF (Portable Document Format) 

PDF is Adobe Acrobat's docu- 

ment description format. 
—S$.J.V-N. 
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Graphics and Publishing’ Team! 
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CorelDRAW 3 is so easy to use! With 
-- p ч, precision type control, amazing special effects and 
5429 aii powerful illustration tools, CorelDRAW 3 is the ideal 
CD-ROM VERSION ЁШ. W entry-level graphics package. CorelDRAW З includes 
2 iai... CorelCHART, Corel PHOTO-PAINT, CorelSHOW, 
CorelTRACE and Corel MOSAIC. 
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CorelDRAW 5 pen the абон: ромег e 
CorelDRAW and the advanced publishing capabilities of 
Corel VENTURA 5 within an integrated user interface. 
CorelDRAW 5 has all the modules of CorelDRAW 4 plus 
a revolutionary color management system, major gains 
in speed and performance, and hundreds of 
improvements. 
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Introducing the latest additions to th 


Weve just introduced a host 


of new ways to benefit from APC’s 
award-winning reliability. With 
solutions from surge protectors 
through midrange UPS systems to 
protect anything from a basic PC 
to the most advanced superserver, 
APC is your one-stop shop for 
reliable power protection. Call 
today for a more information on 
our new, enhanced product line of 
“bulletproof” protection! 
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New ProtectNet™ data 
line surge suppressors... 


SurgeArrest’ AC surge 
suppressors... 
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PowerM anager power 
control centers... 


Accessories including 
Measure-UPS, 


Coll-UPS" II and 


| Back-UPS 


BEST VALUE POWER 
PROTECTION FOR PC 
WORKSTATIONS 


Use with Compaq Presario, ІВМ ValuePoint and 
equivalent 386 and 486 PC workstations 


SIMPLE SIGNALING 


E Unmatched surge and lightning 
protection for maximum hardware safety 


Ш Site diagnostics automatically spot 
missing ground and reversed polarity 


Ш LAN signaling allows simple shutdown 
with interface kits (400 and above) 


ie > User replaceable, hot-swappable 
batteries insure uptime safe disposal 


Ш $25,000 lifetime Equipment Protection 


Back-U PS Pro” 


PERFORMANCE PROTECTION 
FOR ADVANCED UNIX 
WORKSTATIONS 


Use with SUN, HP, Silicon Graphics, IBM RISC 6000, 
and UNIX workstations 


SIMPLE SIGNALING 


All the protection of Back-UPS, plus: 


Ш Automatic voltage regulation provides 
enhanced protection against long duration 
brownouts and overvoltages 


Ш Built-in network card/modem surge 
protection for maximum system integrity 


> Intelligent Battery Management extends 
battery life and increases runtime 


E Line-interactive design for better 


Chara? IDC* i : erformance and reliabili 
Share-UPS"-.. ш Available in 200, 280, 400, 600, 900, р Y 
1250 Volt-Amps. Starting at $119 list. E Available in 280, 420, 650 Volt-Amps. 
Starting at $199 list. 
KEY: gat $ 
RM uL | 5 ойма ге са pabil ity стода? sis. гани 
— > лы e ianaling 
Performance, price rating (| good-3 best) ere 
increase i ў ^3 эһ = Simple signaling | = Enh anced 
provides safe = serial 
shutdown in the event of signaling and SNMP 
IPC Exclusis an extended power loss. management allow full 


APC offers the industry's 
widest selection of kits, 
including PowerChute- 


E = Serial signaling 
allows UPS 
queries, and data logging 
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wide-area control, such as 
PowerChute PLUS and 
PowerNet. 
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worlds best-selling UPS protection 


BEST VALUE SERVER 
PROTECTION FOR SMALL 
CENE As qi 
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All brotection of Back-UPS Pro, blus: 


Bi Serial communication for enhanced 
network shutdown and control. Allows 
power m event log, scheduling and 
UPS self-test. 


D> Ships with PowerChute v/s software 
| for maximum reliability and convenience 


W Available in 420, 650 Volt-Amps. 
Starting at $349 list. 


NetWore MICROSOFT 
NIXWWS 


Tested and Со, 
Approved — 


PERFORMANCE 
BACK-UPS PRO 


PERFORMANCE POWER 
MANAGEMENT FOR ADV'NC'D 
BUSINESS dh VÀ aptus 


servers í andi nternet devices 


All the pro 
E Software configurable features 


tion of Smart-UPS vis, plus: 


> SmartSlots for SNMP manageability 
means wide-area reliability and uptime 


Ш Full sine wave output 


ll Supports APC monitoring accessories, 
such as Share-UPS, Measure-UPS, Call-UPS 
and more. 


ll Rackmount and extended run models 


ll Available in 250, 400, 700, 900, 1400, 
2000, 3000 Volt-Amps. Starting at $299. 


SMART-UPS 
MATRIX-UPS 
MATRIX-UPS 


SMART-UPS 
SMART-UPS 


ipsu 


" 


ADVANCED MODULAR 
PROTECTION FOR 
ENDE TERS 


with 


D SERIAL SIGNALING & SNM 


All | fi Бы pri tection F Sn ! art- UPS. blus: 


P 


- Modular hot-swappable design for 


2 100% uptime 


Ш Add runtime quickly and easily with 
microprocessor-controlled SmartCells 


Ш 60% lower lifecycle costs than 
comparable brands. 


Bl Available in 3000 and 5000 Volt-Amps. 
Starting at $3499 list. 


Get Thunderstruck 
at Networks Expo, Boston 
Booth 2524 
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AMERICAN POWER CONVERSION 
Dept. A2 


800-800-4APC 


News & Views 


3-D GRAPHICS 


Developers Catch the 3-0 Wave 


he computer industry is preparing to 

bring 3-D graphics capabilities that 
are usually associated with high-end work- 
stations to desktop PCs by standardizing on 
new 3-D-enhanced video hardware, soft- 
ware APIs, and operating-system enhance- 
ments. PC games may never be the same. 

The 3-D market demands superior nu- 
merical performance and blazing pixel ma- 
nipulation. The processor must constantly 
compute how a full 3-D object will look 
from the viewer's perspective. 

PCs based on CPUs like the Pentium or 
the PowerPC can handle the floating-point 
arithmetic necessary for calculating the 
sine and cosine that make up the equations 
that govern the lighting and movement of 
objects in 3-D. Game console vendors like 
Sony are introducing new game platforms 
like the PlayStation that feature 3-D-capa- 
ble CPUs. 

However, PCs will also need to change. 
An important addition will be a 3-D graph- 
ics acceleration card. Companies like 
3Dlabs (San Jose, CA), Matrox (Quebec, 
Canada), ATI Technologies (Thornhill, 


3-0 Hardware Vendors Anticipate Microsoft's 3-D DDI 


though Microsoft has incorporated the 


"BOpenGL АРІ into Windows NT, the develop- 


* Developers write 
Windows applications 
using the АРІ of their 
choice. 

« The API translates higher- fy 
level applications calls 
into lower-level primitives 
le.g., triangles and 
quadrilaterals]. 

• The 3-D DDI {and the 
device driver) takes the 
primitives and other 
information and accesses 
the hardware to perform the 
required drawing. 


Ontario), and Cirrus Logic (Fremont, CA) 
will release chip sets this year that will give 
low-end PCs substantial 3-D rendering 
capability. 

The more expensive boards using full- 
featured chips, such as the Glint chip from 
3Dlabs, are able to replicate much of the 
power of the flashy high-end Silicon 
Graphics workstations with a video board 
costing about $2000. Newer boards will 
probably achieve the lower price point by 


there is no standard set of defined Microsoft 


| functions for acceleration boards. 


reducing the number of bits used 
per pixel, which reduces 
. the number of tran- 
b sistors in the chip 
| and the amount of 
expensive VRAM 
' that holds the image. 
3Dlabs is working 
F with Creative Labs, the 
SoundBlaster company, 
to develop a new, lower- 
F cost game enhancement 
standard. 
| Software vendors аге explor- 
F = ing many APIs that will let develop- 
ers create programs for a variety of chip 
sets. For a time, the OpenGL API appeared 
to be an early default standard. Microsoft 
has incorporated OpenGL into Windows 
NT and the unreleased Windows 95. 

But many companies prefer other APIs 
over OpenGL. Autodesk, for instance, uses 
the HOOPS graphics language in Auto- 
CAD. And game software companies dis- 
covered that OpenGL was too large and 
took up too much memory. 

A number of smaller APIs are 
available, including BRender 
from Argonaut (Menlo Park, 
CA), Reality Lab from Render- 
Morphics (London, U.K.), and 
Renderware from Criterion (Sun- 
nyvale, CA). Each lets the pro- 
grammer define objects as col- 


ers of hardware 3-D acceleration products are 
eagerly anticipating the release of the 3-D DDI 
(device driver interface) this year. “When Mi- 


crosoft implements the 3-D DDI, it will provide a 


set of standard 3-D functions for a board to ac- 
celerate that are not specific to OpenGL,” says 
Chris Smith, systems engineer for OmniComp 
Graphics (Austin, TX), which makes graphics 
accelerators, such as the 3 Demon 3-D PCI (Pe- 
ripheral Component Interconnect) graphics ac- 
celeration card. 

Microsoft has a DDI layer in place that offers 
a set of Microsoft-defined 2-D graphics func- 
tions that graphics hardware can accelerate. A 
vendor’s graphics board driver can provide ac- 
celeration by implementing these functions in 
graphics hardware. “But in the current release 
of Windows NT 3.5," Smith says, “there is no 
equivalent 3-D DDI layer.” That means that for 
the compute-intensive functions of OpenGL, 
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` Жа hardware vendor wants to accelerate 
Windows 3-D functions, the vendor has to invest 
considerable resources in writing its own pro- 
prietary low-level interface to its hardware that 
won't support other manufacturers’ boards, 
says Carolyn De Bie, media relations represen- 
tative for Matrox Graphics. To write such an in- 
terface, a hardware vendor needs to buy an 
OpenGL source code license from Silicon Graph- 
ics. For a board vendor, the $100,000 price tag 
for this source code can be cost prohibitive. 

Microsoft says it expects to release the 3-D 
DDI at about the same time as it releases NT for 
the PowerPC. “We’re gathering feedback, we’re 
making sure we're getting it right," says Jeff 
Camp, product marketing manager for Windows 
Multimedia. Once Microsoft releases the DDI, 
says De Bie, "The user doesn't have to worry 
about incompatibilities between 3-D software 
and hardware." —Dave Andrews 


lections of polygons and choose 
the lighting and positioning 
needed to set the scene. They 
also include features like colli- 
sion detection and interpolated 
motion that make game devel- 
opment easier. The more ad- 
vanced features incorporated in 
OpenGL (e.g., those that render 
smoothly curved surfaces and 
other complex objects) are 
avoided. 

Companies realize that the 
game market is huge and that 
people will pay top dollar for en- 
tertaining software with flashy 
effects. The games market, says 
Jeff Camp, product marketing 
manager for Windows multime- 
dia at Microsoft, is potentially 
"illions with a B in front of it." 

—Peter Wayner 


THE POWER HUNGRY. 


THERE ARE ONLY Two KINDS 
ae ee ae ey 


OF COMPUTER USERS. 


THE TRULY SATISFIED. 


INTRODUCING THE IMAGINE 12B-BIT GRAPHICS CARD. 

THE ONLY SOURCE OF TRUE SATISFACTION FOR A POWER-HUNGRY PIXEL 
PUSHER WITH A PENTIUM. 163% FASTER THAN TYPICAL 64-BIT CAROS* AND THREE 
TIMES THE DRAWING BANDWIDTH. ADVANCED MULTI-BUS MEMORY ARCHITECTURE. 

4 MEGABYTES OF VRAM. AND HAWKEYE”, THE INDUSTRY'S LEADING 


UTILITIES SUITE. YOU KNOW WHAT KIND OF COMPUTER USER YOU ARE. NUMBER NINE 
WE KNOW WHAT KINO OF COMPUTER USER YOU WANT TO BE. 
VISUAL TECHNOLOGY 
CALL 1-Я СОО - БЕТ-МҸІМЕ 


FOR MORE INFORMATION OR THE NAME OF A RESELLER NEAR YOU. 


‘PC COMPUTING, 11/94, IMAGINE IS А TRADEMARK AND HAWKEYE 18 A REGISTERED TRADEMARK OF NUMBER NINE YISUAL TECHNOLOGY, ALL OTHER TRADEMARKS ARE THE PROPERTIES OF THEIR RESPECTIVE OWNERS. 61995 NUMBER NINE VISUAL TECHNOLOGY. 
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iewSonic has become 
synonymous with providing 

| / superior high performance color 
| monitors to a demanding 
industry. As a recognized price/performance 
leader, we are committed to designing 
outstanding monitors that continue to win 
awards. In fact, here are some comments from 


a few editors: 


“Some folks crave performance. Some 


look for price. And then there are those 


who want it all. If you belong to the 
third crowd, іре ViewSonic 17 is tbe monitor for 
you.” — PC World; April 1994 


Computing “Best color quality, best sharpness 


| | and best versatility — wbat more 


could we ask of the ViewSonic 17? 


Perfect Sound " ү 


Frankly, we were surprised that one monitor | — wm pert 


could do it all." 
— PC Computing; January 1994 


"ViewSonic bas one of the sharpest, 
most detailed and well-focused 
displays around." 

— Windows; September 1994 


Our леш ViewSonic 17 monitor is loaded with 
features including OnView" controls (on-screen 
menu to adjust screen images to your liking), 
ViewMatch™ (matches screen colors to printer 
output), ARAG® coating (virtually eliminates 
screen glare and reflection), and refresh rates 
up to 160Hz. No wonder this 17” monitor 
(15.7” diagonal viewable area) keeps on 
winning awards, generation ... after ... 


generation! 


With an eye and ear 
towards the future, 
ViewSonic is expanding 
into the world of 
multimedia — with our 
new PerfectSound " 
Model VS127 speakers. These amplified, 
magnetically shielded speakers are designed to 
be attached to the monitor or stand alone. In 
fact, when attached to our monitor they blend in 
so well they appear to be built-in. And they utilize 
state-of-the-art wave guide technology 


combined with a bass enhancing super woofer. 
These speakers pump out high fidelity sound 
with such power and clarity that you'll find it 
hard to believe you're listening to a compact 20 
watt system. PerfectSound™ speakers offer 
advanced audio technology combined with an 
ergonomic, space saving design — each 
speaker is only 2.4" wide! Controls include bass, 


treble and master volume. 


Sounds so vibrant and realistic, you'll swear 
you're sitting in front of an orchestra — not 
your computer! 


The ViewSonic 17 is MPR-II low radiation and 


EPA Energy Star" compliant. EJ 


The first of the multimedia product 
line from ViewSonic! 


p FPE x. жуг? 
Viewson ic 


See The Difference" 


Tel: (800) 888-8583 or (909) 869-7976 ; Ext. 204 
Fax: (909) 869-7958 

Call FaxSonic at (909) 869-7318 (fax-on-demand) 
Request Doc. 320 (5127), 152 (17) 

Applelink: VIEWSONIC Compuserve: 73374, 514 

Ali products and trademarks are brand names of their respective companies, 
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NATIVE SIGNAL PROCESSING 


Multimedia Goes Native 


o improve the performance of the Pentium for hosting soft- 

ware-based real-time communications and multimedia ap- 
plications, Intel includes a new PCI (Peripheral Component In- 
terconnect) controller chip set and a 16-bit audio chip set on 
motherboards that the company makes for PC manufacturers. 
The new PCI chip set, code-named Triton, improves the PCI 
bus's ability to continuously deliver data from the outside world 
to the PC's main system memory so that the Pentium can 
quickly process it. The audio chips—the Yamaha 16-bit 
OPL3L FM synthesizer and two chips from Crystal Semi- 
conductor (Austin, TX) (a D/A converter chip and a 
codec/controller)—deliver a Windows and DOS-com- 
patible 16-bit stereo sound system on the motherboard. 

By putting sound and a lower-latency implementation 
of PCI on its motherboards, Intel promotes its NSP (Na- 
tive Signal Processing) strategy of migrating the pro- 
cessing of multimedia functions like software video play- 
back/capture, stereo digital/audio, speech recognition, 
electronic MIDI instrument synthesis, and other func- 
tions off DSPs (digital signal processors) and add-in cards. 
Intel argues that the Pentium and the forthcoming P6 processor are 
powerful enough to handle many multimedia functions. Apple 
has a similar strategy with its PowerPC-based AV Macs. 

Vendors like Gateway 2000 and AST say that they may release 
NSP-optimized systems this year, but they will have to wait un- 
til May at the earliest for another crucial component, which is the 
layer of software from Spectron Microsystems that communi- 
cates with Windows applications to deliver deterministic real- 
time access to the CPU and optimizes NSP. Spectron and Intel are 
porting Spectron' s SPOX real-time system software to the Pen- 
tium. The new version, Intel Architecture SPOX (IA-SPOX), 
augments Windows 3.1 and Windows 95 with real-time capa- 
bilities. Bruce Thompson, marketing manager at Spectron, says 
you can expect the first audio and fax/modem products that sup- 
port IA-SPOX to be released by midyear. 

Some vendors aren't waiting for IÀ-SPOX availability to release 
data/fax modems that use the host CPU to perform certain func- 
tions previously performed by dedicated add-in cards. For exam- 
ple, ATI's ((905) 882-2600, ext. 1) Vigor fax/modem (list price, 
$89, up to 19.2 Kbps) eschews a modem controller, RAM, and 
EEPROM and emulates a 16550 UART using software and a 25- 
MHz 386 or higher CPU. But officials at Intel and Spectron say that 
the Pentium and the P6 will need a real-time system software 
component to adequately handle software videoconferencing. 

The Pentium is powerful enough to take over some, but not all, 
of the tasks now handled by specialized hardware. Rick Olha, 
product manager for [A-SPOX and NSP at Intel’s Architecture 
Labs, says, "We're not advocating yet that modem manufactur- 
ers take out the data pump, as placing that capability on the host 
takes too much of the Pentium performance." Nor does Intel say 
the NSP sounds a death knell for DSPs. Says Olha, "We're not try- 
ing to replace all DSPs, only when it makes sense." 

Spectron's Thompson agrees with that last statement: “Tt will 
always be a leapfrog, there will always be new high-end appli- 
cations that we don't imagine today that may require a DSP." 

—Dave Andrews 
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CODE TALK, 


RICK GREHAN 


Forth Powers the Mac 2 ze jah 2 dus 


First, let me confess that | have a soft spot in my heart for Forth. sa 
` language that has largely been misunderstood. I've seen it best de- 


scribed as an amplifier: Good programmers can do wonders with Forth, 
bad programmers produce hideous results. 

Now from Creative Solutions (Rockville, MD, (301) 984-0262; fax 
(301) 770-1675) ¢ comes 5 Power MacForth, descendant ofthe first Forth 
development system for the. 
=| | Mac. Power. MacForth's an- 
cestor. was а. 680x0-based, т 
high-quality. Forth program- € 
ming system | with lots ofac-. 
companying source code tools 
and libraries. As its name im- 
plies, Power MacForth runs 
on the PowerPC line of Macs. 

As development packages . 
g0, Power. MacForth. is sur- - 
prisingly complete. It imple- 


core words of the s relatively n new 


2 ANSI Forth ао The system provides its own form of cooper- 
| ative multitasking. If you don't mind the postfix notation [and you can't, 
‘if you're going to work with Forth), it has a PowerPC 601—compatible 


assembler and disassembler. There's even a built-in source-level de- 

bugger; though, granted, it's really a BASIC-style "trace" capability. 
Power MacForth i is "direct-threaded," as opposed to the earlier 

680x0 version, which was “token-threaded.” With token-threaded 


n code, execution at a single routine requires that the Forth гала а 


` and then transfer execution to that code, Token threading is memory 
_ thrifty; which makes it workable even ол 512-KB Macs, but relatively 
. slow. Meanwhile, direct-threaded code discards an inner interpreter. To- 


kens are replaced hy CALL (or, in the case of the PowerPC, branch 
and link]. instructions that call the routine directly. This change repre- 
sents more a maturing of the Mac than a maturing of MacForth. 

A beneficial byproduct of Power MacForth's direct-threaded structure 


is that it allows the compiler to use “in-lining” optimizations. A short 
| Forth wort of two or three instructions is copied wholesale into your code 
i rather than being: compiled as a branch. | 


"The piles of source code tools and examples "em Webs pe. access 


to the. Mac toolbox. In fact, there are two interfaces to the toolbox. 
The one that I found most interesting was a collection of files known as 


“Macincludes,”, which are Forth-like counterparts to the universal C 
header files for the Mac. 

The package is inexpensive: You get a complete PowerMac devel- 
opment system for $199. Of course, what a Forth programmer con- 
siders complete might seem skeletal to a C++ programmer. Still, you get 
the compiler, hordes of source code examples, an assembler and dis- 
assembler, and a debugger. Owners of 680x0 versions of MacForth т 
сап: parade for $129. And the whole thing fits оп опе кй disk. 
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For reservations call 1-800-633-0542, ext. 4990 and ask about our other 10 seminar locations. Seating is limited. 
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News & Views 


MOBILE COMPUTING 


The Ultimate Portable 


Computer? 


hile users debate the merits and trade-offs of notebooks ver- 

sus small notebooks and PDAs (personal digital assistants), 
information and systems integrator CPSI (Fairfax, VA) 1s finishing its first 
computer that represents the ultimate in portability: You wear it. CPSI’s 
body-worn computer fits a 486-based 50-MHz computer complete with 
а 540-MB hard drive, dual PCMCIA slots, 16 MB of RAM, mouse, 
and voice recognition in a package that weighs about 3 pounds 
and is the size of a canteen. The company says the computer, 
which will cost about $10,000, will run continuously for 6 to 8 


hours on lithium ion batteries. 


CPSI selected Kopin's (Taunton, MA) state-of-the-art mono- 
chrome head-mounted display with VGA resolution that weighs 
only 6 ounces. CPSI does not plan to deliver end-user prod- 
ucts, however. Instead, the company will work with VARs and 
manufacturers to develop and distribute products in targeted ver- 


tical markets worldwide. 


With CPSI's 
computer, repair 
technicians will be 
able to access 
documentation as they 
work in difficult environments. Other 
applications could include emergency 


—Chris Chinnock medica! diagnosis and treatment. 


SMALL NOTEBOOKS 


Stronger, Smaller Notebooks 


ro introductions by 
vendors such as Gate- 
way 2000, DEC, and Hewlett- 
Packard of ultraportable note- 
books have reduced feature 
discrepancy between note- 
books that weigh about 4 
pounds and their slightly heav- 
ier 7-pound cousins. Small 


Small notebooks are becoming more 
capable thanks to better components 
and clever designs. DEC's HiNote Ultra 
features an optional floppy drive that 
docks to the underside of the portable. 
Other small notebooks like the HP 
OmniBook 600 and Gateway 2000 
Liberty PC still use the older external 
floppy drive design, where the drive 
hangs off the side of the portable. 
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notebooks don’t yet deliver fea- 
tures such as built-in CD-ROM 
or SuperVGA resolution. But 
notebook vendors expect the 
feature set gap to decrease even 
more this year. 

Subnotebooks that were 
released last year usually traded 
compromises (e.g., small 
screens, less-powerful proces- 
sors, and low-capacity hard 
drives) for ultraportability. But 
now, says Bruce Stephen, an 
analyst with International Data 
(Framingham, MA), “The early 
design mistakes have been 
learned and corrected.” 

HP’s OmniBook 600C (starts 
at $2800) features an 84-inch 
backlit VGA color passive- 
matrix display, a 260-MB hard 
drive from Maxtor that fits in a 
PCMCIA Type III slot, and sup- 
port for Windows enhanced 
mode. DEC’s HiNote Ultra 
(from $2000 to $4999) offers 8 
MB of RAM standard, up to a 
340-MB hard drive, and а 9/- 
inch active- or passive-matrix 
color screen. Gateway 2000’s 


Liberty PC notebook (starts at 
$2799), which weighs slightly 
more than 4 pounds, boasts a 
10.4-inch dual-scan passive- 
matrix display. Look for more 
small notebooks to ship with 
10.4-inch or higher-resolution 
displays, vendors say. 

Shyam Jha, DEC’s director 
of product management and 
marketing, expects the capacity 
of slim 12.5-mm, 24-inch hard 
drives to increase from the cur- 
rent 340-MB maximum to 500 
MB this summer and up to 700 
or 800 MB by the end of the 
year. Tim Williams, R&D man- 
ager of HP’s mobile-computing 
division, expects the capacity 
of rotating storage, 1%-inch 
PCMCIA hard drives to in- 
crease from 260 to 500 MB or 
more this year. 

The compromises won't be 
eliminated, however. Today’s 
CD-ROM drives, for example, 
are a little too thick and heavy 
for engineers to squeeze into a 
4.2-pound package. 

—Dave Andrews 
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Happened to 


Project Xanadu? 


The World Wide Web and hy- 
pertext are receiving atten- 
tion these days, but the con- 
cept of distributed hypertext 
has existed for some time. It 
was in 1988 that BYTE re- 
ported on Ted Nelson's Pro- 
ject Xanadu, which was to be 
the basis of a global “docu- 
verse” storing millions of 
documents accessible to mil- 
lions of users—essentlally 
the idea of the Web on the 
Internet but on a much 
grander scale. 


Nelson's ideas were so in- 
triguing that Autodesk 
founder John Walker decided 
to invest in Xanadu and 
started an Autodesk Informa- 
tion Business Unit, which in- 
cluded Xanadu and an Elec- 
tronic Information Shopping 
Mall called AMIX (American 
Information Exchange) (see 
Microbytes, August 1992 
BYTE, page 28). A prelimi- 
nary version of Xanadu (ver- 
sion 88.1) was developed 
under Autodesk's auspíces 
in 1988, but the project was 
eventually scrapped and Au- 
todesk “divested itself" of 
Xanadu in 1992. Walker 
eventually moved on to other 
things. 


Xanadu still has a phone 
number in northern California 
((415) 331-4422), but Nel- 
son is now in Sapporo, 
Japan, working with Profes- 
sor Yuzuru Tanaka of Hokkai- 
do University to develop a 
new version of the Xanadu 
Publishing System. Accord- 
ing to Neison, Tanaka has 
developed a “widget-based 
graphical interactive lan- 
guage,” called IntelligentPad, 
which Nelson calls a *gener- 
alization of NextStep." Intelli- 
gentPad will be the "back- 
bone" of a new version of 
Xanadu to be launched on 
the Intemet's Web. Nelson's 
internet address is 
ted@xanadu.net, but Nelson 
says he's a "reluctant corre- 
spondent" and rarely an- 
swers his mail. ~—Nick Baran 


DENNIS BARKER 


E 
uD 


Years Ago 


in BYTE 


VGA color monitors made the 
cover. They were getting to be 
inexpensive, starting 
at $399. We looked 
at 26 of them—very 
closely. The testers in 
the lab saw nothing 
but pixels swimming before 
their eyes for weeks after. 


Machine of the Month: Com- 
paq’s new Systempro. “A rea- 
son to believe in EISA.” This 
$16,000 33-MHz 386 server 
featured the Flex/MP archi- 
tecture, which allowed for mul- 
tiprocessing the Compaq way; 
all I/O, for example, had to be 
handled by the primary pro- 
cessor. Still, *a winner." 


Which operating system will 
dominate the desktop? The 
BYTE poll at Comdex showed 
industry expectations for OS/2 
falling faster than a mainframe 
dropped from the Eiffel Tower. 
In the spring of 1988, voters 
chose it as the operating sys- 
tem most likely to succeed. But 

by that fall, OS/2 was sliding, 
————————, and DOS 
| bounced 
|| back to the 
{| top. Even 
|| Unix, exoti- 
| ca for most 
Î Comdexers, 

surpassed 
OS/2 in votes. Our take: The 
practicality of staying with 
DOS outweighs the technical 
advantages of OS/2 and Unix. 
Only developers had Windows 
3.0 then—but in a moment of 
shattering insight, we sensed it 
having a "negative impact on 
OS/2 acceptance." 


The BYTE Unix benchmarks 
made their debut in this issue. 


Life Within 1 MB. After those 
rich and famous 1980s—gas- 
plasma-screen/4-MB-of- 
RAM/386 laptops on the Cóte 
а Azur—it was time to think 
frugality. We devoted about 50 
pages to the minimalist life- 
style: busting 640 KB, dealing 
with TSRs, multitasking DOS, 
compression programs, svelte 
integrated software, and Bor- 
land's VROOM. 


Reviews fram the Past 


| NetWare 386: No more 
Netgen installation hassles. 


| 05/2 1.2: Much improved, 


but “needs to go on a diet. 
Mail-order 3865Xes: From 
Gateway 2000 and PC 
Brand, “a great deal of 
power at very reasonable 
prices." 


Autodesk Animator. In 1990, 
this is what an animation pack- 
д xm age for the 
ordinary PC 
user looked 
like. Glitzy it 
ain’t, but, 
hey, it ran on 
a 640-KB 
et a кз machine. Not 
— a for generat- 
8 
ing The Lion King, but OK for 
Beavis and Butt-head. 


Bargain Computing. We looked 
at low-cost and freebie ways 
to extend your PC’s power: 
programming editors such as 
Vedit and Brief; a $35 program 


Blasts from the Past 


called 
Surf, for 
generating 
3-D plots; 
instructions for turning a Com- 
modore 64 into an 80-column 
terminal; the $815 Slicer kit 
computer; public domain gems 
like Andrew Fluegelman's PC- 
Talk and Jim Button's One 
Ringy Dingy; and a tutorial on 
XLISP by its inventor and fu- 
ture BYTE employee David 
Betz. 


IBM Japan introduced 


its PC for в 
the local 
market. | 
The JX 


crossed 
the PC and 
the PCjr: 
4.77-MHz 8088, floppy drives, 
and two slots for software car- 
tridges; the two expansion 
connectors would take only 
PCjr cards. The JX went up 
against more advanced systems 
from NEC, Sharp, and other 
giants. 


Flat-panel displays were a bit 
far out but = 
showed E 
“promise 
of eventu- 
ally sup- 
planting V 
the CRT we 
in several 
workaday 
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contexts.” We focused on the 
technology of gas-plasma and 
electroluminescent displays. 


15 Me 


Years Ago 
in BYTE 


Steve Ciarcia advises two men 
at the local doughnut shop to 
“ease into 16-bit computing” 
with Intel’s new 8088. 


Articles on using a microcom- 
puter to “explore the inner 
processes of a molecule”; solv- 
ing problems involving vari- 
able terrain; simulating the 
landing of a jet-propelled craft; 
and operation codes of the 
8080, 8085, and Z80. 


Editorial director 
Cari Helmers re- 
counted how he 
rigged up an Ap- 
ple П and a Nikon cam- © 
era to take photos of a solar 
eclipse. He was going to Kenya 
for the occasion, with a reader 
he’d met as a result of an ear- 
lier article on the subject. 


They'd rejected Steve Wozni- 
ak’s proposal, thus inadver- 
tently helping to launch Apple, 
but now Hewlett-Packard had a 
PC of its own. 
The HP-85 MEN 
looked kind of Ps 
like a giant | 
calculator: one 
piece, with a 
little display (5 | 
inches) and built-in keyboard, 
plus a drive for tape cartridges 
and a thermal printer with pa- 
per only slightly wider than 
cash-register tape. The brain 
was a custom 8-bit processor. 
Cost: $3250. 
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“The ZEOS Pantera... 


It’s true! The ZEOS Pantera is as good as it gets, Leading 
experts from top industry publications all agree that the ZEOS 
Pantera is the best PC available. Unparalleled in its field, the 
Pantera has continuously earned award after award—month 
after month. 

There's no desktop system that comes close to the ZEOS 
Pantera in performance, reliability, and value, As PC Magazine 
said: “Overall performance leader. .. the Pantera line has a lot 
to offer—strong performance at a reasonable price, with 
excellent documentation.” 


Supreme Performance 

The ZEOS Pantera, based on Intel’s 
486 and Pentium processors, is breaking 
record after record with its supreme power 
and awesome performance. 

“Mark a new high on the performance 
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Mos! Bang 
For The Buck. e 


— PC Magazine, September 27, 1994 


chart!" PC World said the Pentium-66 
and Pentium-90 processor-based 
Pantera PCs were "the fastest 
system(s) ever tested.” 

The ZEOS Pantera 66MHz and 90MHz 
also received the highest scores in all 
benchmark tests run by Windows Sources, 
and earned two Experts’ Pick awards. They said: “The clear 
winner is the ZEOS Pantera.” 

What makes the Pantera blow all others away? Superior 
engineering—starting with a ZEOS designed motherboard, 
created specifically to take full advantage of the latest tech- 
nological advancements. The motherboard is stocked with 
exceptional features such as an on-board PCI Local Bus IDE 
Controller and support for up to four IDE devices. For the 
fastest video performance, we give you a Diamond Stealth 
64-bit PCI video card standard. 


Valuable Extras 
The Pantera is a first-rate example of ZEOS' 
commitment to provide you with an excellent ` SS | 
value оп an award-winning machine. With all c | 
the extras, options, and 100% compatibility with 
all major operating systems, you can't go wrong. 
Many of our most popular money-saving 
' Pantera packages are ready to ship Бе same day 
you order. We also give you the option to custom- 
design a system to your exact computing needs. 
Either way, you can buy with confidence 
because of our on-going dedication to offer you 
high-quality features and state-of-the-art tech- 
nology at an affordable price. As PC/Computing 
said: “... this is а deal you simply can’t pass ир” 
And the value doesn't stop with your purchase. 
Nobody does more to support you after the sale. 
ZEOS has won seven PC Magazine Readers’ 
Choice for Service & Reliability awards. 
Unequalled in performance, reliability and 
value, the ZEOS Pantera “15 the ultimate Power 
Desktop." PC World added: "It's lightning fast, 
beautifully configured, and priced right.” 
To get your best buy, call a ZEOS Systems 
Consultant today at 800-554-5226. 
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CHOICE. 
Pentium-868 
April 12,1994 

DX4-100 
June 28,1994 
ame ir. Ea 
HGP 


Pentium-60 
April 1894 


Pentium-90 
August 1994 


an 199 
February 1995 
DX4-100 


February 1995 


Pentium-86 
May 1994 


Pentium-90 
February 1985 


Windows 


Pontium-86 
June 1984 


Pentium-90 
August 1984 


Pentium-20 
November 1994 


Lo. 


486DX2-66 
March 1994 


Package 1 


486DX2-50 
486DX2-66 
DX4-100 

Pentium-60O0 
Pentium-75 
Pentium-90 


$1345 
$1395 
$1545 
$1645 
$1695 
$1995 


Pentium-100 $2195 


Package 2 


486DX2-50 
486DX2-66 
DX4-100 

Pentium-60 
Pentium-75 
Pentium-90 


$1645 
$1695 
$1845 
$1945 
$1995 
$2295 


Pentium-100 $2495 


> 4MB RAM 


> 340MB local bus IDE 
hard drive with 120K cache 


> 35" 1.44MB floppy 


disk drive 

» Diamond Stealth 64-bit 
PCI local bus SVGA color 
graphics card with IMB DRAM 

> ZEOS 14" 1024 x 768 
non-interlaced SVGA color 
monitor, .28mm dot pitch 

> Six-bay desktop case with 
two cooling fans 

> Microsoft Mouse 

> MS-DOS 6.2, Windows 
for Workgroups 3.11 


» 8MB RAM 

> 528MB local bus IDE 
hard drive with 120K cache 

» 4X CD-ROM drive and 
35" 144МВ floppy drive 

» Diamond Stealth 64-bit 
PCI local bus SVGA color 
graphics card with 1MB DRAM 

»- ZEOS 14" 1024 x 768 
non-interlaced SVGA color 
monitor, 28mm dot pitch 

> Six-bay desktop case with 
two cooling fans 

> Microsoft Mouse 

> MS-DOS 6.2, Windows 
for Workgroups 3.11 


included With Every ZEOS Pantera: 


» Genuine Intel" Processor. ZIF 
socket for easy upgrading. 

> Diamond Stealth PCI local bus 
color graphics card with 1MB 


> Slots: Three PCI & 4 ISA (486), 


3 PCI & 5 ISA (Pentium). 


> 200 watt power supply with built- 


in surge suppressor. Switchable 


DRAM, upgradable to 2MB DRAM. between 115/230V. 


» Two high-speed serial ports and > ZEOS 101-key space-saving keyboard. 
> FCC Certified Class B; UL Listed. 
>» ZEOS Customer 


one enhanced parallel port on 
the motherboard. 
» Flash BIOS. 


528MB to 1GB 


Hard Drive Upgrade ................... $190 For on-board SCSI. Includes drivers ............. $49 
1MB to 2MB Video Internal 14,400 bps V.32 bis 

RAM Џрагаае.................-.............. $59 Modem with 14,400 bps 

Diamond Stealth 64/PCI Send/Receive Fax ..........,.. TIPMTITIIT] $79 
Video Card with 2MB VRAM 

Fastest 64-bit accelerated video ................ $249 теләнче үйчү n ани аа 

Upgrade from a 14" to a 15" Monitor Send/Recelve Fax ..........- e cett $199 
ZEOS SVGA NI, 1024 x 768, flat screen .........- $95 ZNYX EtherAction" 32 

Upgrade from а 15" to а 17" Monitor 32-11 PCI Ethernet LAN adapter. 10Ва5е5, 

ZEOS SVGA NI, 1280 x 1024, flat screen ....... $345 |0Base2 and 10ВаѕеТ connections ............. $199 


Satisfaction Package. 


Package 3 


486DX2-50 
486DX2-66 
DX4-100 

Pentium-60 
Pentium-75 
Pentium-90 


Pentium-100 


> 16МВ RAM 


$2145 
$2195 
$2345 
$2445 
$2495 
$2795 


Package 4 


486DX2-50 
486DX2-66 
DX4-100 

Pentium-60 
Pentium-75 
Pentium-90 


$2545 
$2595 
$2745 
$2845 
$2895 
$3195 


$2995 Pentium-100 $3395 


» 850MB local bus IDE hard 
drive with 256K cache 

> 4X CD-ROM drive and 
35" 1.44MB floppy drive 

» Diamond Stealth 64-bit 
PCI local bus SVGA color 
graphics card with 1MB DRAM 

» ZEOS 15" 1024 x 768 
non-interlaced SVGA color 
monitor, .28mm dot pitch 

>» Six-bay desktop case with 


two cooling fans 
» Microsoft Mouse 


> MS-DOS 6.2, Windows 


for Workgroups 3.11 


» Lotus SmartSuite 


486 & DX4 Extras: 
» RAM expandable to 128MB. 


Pentium’ 60 Extras: 


» RAM expandable to 192MB. 


» 24MB RAM 

» 1GB local bus IDE hard 
drive with 256K cache 

» 4X CD-ROM drive and 
35" 1.44MB floppy drive 

> Diamond Stealth 64-bit 
PC! local bus SVGA color 
graphics card with IMB DRAM 


> ZEOS 15" 1024 x 768 
non-interlaced SVGA color 
monitor, 28mm dot pitch 
> Six-bay desktop case with 
two cooling fans 
> Microsoft Mouse 
» MS-DOS 6.2, Windows 
for Workgroups 3.11 
> Lotus SmartSuite famem 


> EPA Energy Star compliant. 


> On-board Fast SCSI-2 option. 


Pentium 75, 90 & 100 Extras: 
> RAM expandable to 192MB. 
> On-board PCI local bus Fast SCSI-2 and Ethernet LAN options. 
»- EPA Energy Star compliant. 


Favorite Options Options 


SCSI Controller Chip 


Front Drive 


Bay PCMCIA SwapBox 


Installs into 3.5" drive bay ...................-. $179 
Internal Tape Backup 

80 to 250MB includes backup software......... $149 
10-Bay Vertical Саве................... $95 


Multimedia Upgrade 
Sound card and stereo speakers .. ............. $128 


Lotus SmartSuite Upgrade 


Upgrade you existing Lotus application 
with Lotus SmartSuite (five applications).. 


Many other affordable upgrades and options available. Call for details! 


Free Lotus SmartSuite! 


а E. PN All Pantera packages include Microsoft DOS 6.2 


Purchase orders are subject io approval. Business 
ت ی ا‎ ry me 


г 
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and Windows for Workgroups 3.11. In addition, 
packages 3 and 4 include Lotus SmartSuite— 


1-2-3, Ami Pro, Freelance Graphics, 
Organizer and Approach. 


rm amine ener availability are subject w 


without notior; call to confirm these and 


Circle 135 on Inquiry Card. 


$299 


800-554-5226 


change warranty details. Prices do not include shipping, Novell compatibility is Developer 
are trademarks or registered trademarks of their respective holders. Intel Inside and Pentium Processor Logos are trademarks of Intel Corporation. ZEOS is а registered trademarkc Z-Card B a registered servicemarks Pantera. 
TEOS Intematcral Ld. © 1995 ZEOS Intemational Ud. 1301 industrial Blvd., Minneapolis, MN 55413 USA. ZEOS is a publicly traded company (NASDAQ symbol: ZEOS). 


24 Hours a Day 
365 Days a Year 


INTERNATIONAL, LTD 


Fax Orders: 800-362-1205 or 612-362-1205. Phone Orders: Outside U.S. and 
Canada: 612-362-1212, Government: 800-245-2449, ZEOS Information 
Systems, Inc. GSA 4&GS00K94AGS5176. Purchase Orders, MasterCard, VISA, 
Am Ex, Discover, Z-Card, COD and affordable leasing programs. 


Tested Only. Novell makes no 
PAN-BYT-9505 


Track and manage the 
production, Inventory and use 
of materials in addition to the 

ee/ TAM | oM j MRE „с л p sepesber96 — | management of labor equipment 
= Pai = Тыта ЬЕ Н = Fe ЕЮ: © AT- от Pe — AM уы! and other Pesources. 


Initial Inventory 
First Publication 
Addendum 
оне iets} Change project views 
Shipment Two M Gil - ed 10566 WBS or PERT 
e = ; charts showing 
4 | dependency links, 
: 2 11 milestones and status. 


Бы Inventory 
Halla Meri Units Used 


СЕР 


TOTALS BY WEEK 
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SACRO FINES ИЧ 
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РАКУ ЕЛЕДЕ ӘМ ДАРДАНЕЛЛ S ERA ONES АЦО RATES: 


CA-SuperProject - [GAZEBO PI: Task Outline Ба ЕЗ 


ка) 
lal File Edit View Layout Setect Preferences Run Window Help ri 


GAZEBO РЈ 
STRUCTURE 
DECKING 


Foundation 01-01-96 
Datk 01-08-86 
Starrs 61-08-96 
Uprights 01-08-56 
ROOFING 01-15-86 
Roof 01-15-86 
+ Bhingles 01-19-05 
LANDSCAPE 
Анч 
Grading 
GAZEBO.PJ 


View project status quickly 
and easily to anticipate and avoid 


costly project delays. State-ol-the-arl graphics 


and reporting capabilities 
make your dala easier 
lo understand. 


Il PERT Charts, WBS Structures And 
Comparative S-Curves Get You All Excited, 
This Will Really Spin Your Hard Drive. — 


Serious project managers need software that's as serious about the job materials management, advanced leveling, rate overrides, fixed and 
as they are. And that software is CA-SuperProject* 


overhead costs, cost accounts and cost/schedule reporting. 
Powerful yet flexible, SuperProject is sophisticated enough to reflect Understand, report and present your projects effectively using four 
your work environment and is incredibly easy to use. unique outlines with integrated Gantt and histogram charts, crosstabs, 
Model your projects realistically with effort-driven tasks, date con- PERT and WBS charts, S-Curve and other cost charts, full customiza- 
straints, large capacities, to-the-minute scheduling, flexible progress tion with unlimited saved layouts and 90 user-defined fields and formu- 
tracking, auto actuals, re-scheduled remaining effort and strong multi- ^ las all in an intuitive WYSIWYG environment. 
project management. Call 1-800-225-5224, Depl. 62500, For More Information. 


Manage resources and costs efficiently with multiple calendars, CA-SuperProject for the serious power user. You'll wonder how you ever 
availability and rate tables, efficiency factors, shifts, overtime, managed without it. 


New CA-SuperProject 3.0 


OMPUTER UNIX Windows 08/2 
SSOCIATES © Computer Associates Intemational, inc.. One Computer Associates Plaza. Islandia, NY 11788-7000. 
Software superior by design. All product names referenced herein are trademarks of thelr respective companies. 


Circle 71 on Inquiry Card. 


A Model for Future 
Al Research 


JON UDELL 


ifteen years ago, Gódel, Escher, Bach: An Eternal 
Golden Braid exploded on the literary scene, 
earning its author a Pulitzer prize and a monthly column in Scientific American. 
Douglas Hofstadter's exuberant synthesis of math, music, and art, and his inspired 
thought experiments with “tangled hierarchy," recursion, pattern recognition, 
figure/ground reversal, and self-reference, delighted armchair philosophers and 
AI theorists. But in the end, many people believed that these intellectual games 
yielded no useful model of cognition on which to base future AI research. 

Now Fluid Concepts and Creative Analogies presents that model, along with 
the computer programs Hofstadter and his associates have designed to test it. 
These programs work in stripped-down yet surprisingly rich microdomains. 
Here's one example from the Copycat domain: "Suppose the letter-string abc were 
changed to abd; how would you change the letter-string xyz in the same way?" 

A shallow analogy emerges if you answer xyd. But that’s unsatisfying, be- 
cause it doesn't acknowledge features such as sequence, successorship, and the 
special roles of a and z as first and last. A more subtle interpretation yields the more 
satisfying answer wyz, in which the role of d as the successor to c in an ascend- 
ing sequence anchored at the beginning of the alphabet mirrors that of w as the 
predecessor of x in a descending sequence anchored at the end of the alphabet. 

The challenge for Copycat, the program built to solve this class of problem, was 
not only to be able to arrive at the answer wyz but to get there in the same way hu- 
mans do. Hofstadter reports that just as human subjects usually answer xyd but are 
more satisfied when they sometimes discover wyz, so it is with Copycat. 

Concepts? Discovery? Satisfaction? These are, of course, dangerously loaded 
terms. Here's how Copycat actually works: It uses one network, called the Slip- 
net, to model concepts, both literal (e.g., the letter а) and abstract (e.g., same, op- 
posite, and successor). Links encode distances between pairs of concepts. The dis- 
tances vary dynamically under the influence of another network, called the 
Workspace. This is where software agents assemble and tear down structures 
on various levels—bonds between adjacent letters, groups of letters, and corre- 
spondences between groups. Many agents are always running. They're chosen ran- 
domly from a larger population of agents scheduled to run. That randomness, gov- 
erning interplay between conceptual (Slipnet) and perceptual (Workspace) 
activities, is what enables Copycat to sometimes "discover" wyz. The quality 
of structure and depth of concepts assembled in the Workspace are what measure 
Copycat's "satisfaction" with that answer. 

Hofstadter boldly claims that Copycat captures fundamental processes of cre- 
ative intelligence. That's radical enough, but what will make this book even 
more controversial is that he considers and violently rejects the models put for- 
ward by other cognitive scientists. 

Hofstadter, like the competitors he denounces, must ultimately appeal to the per- 


problem domain (“look, it finds wyz") as evidence of 
success. Thus, the Hofstadter-über-alles attitude can 
be justified only by compelling explanations of why a 
domain is meaningful and how a program's perfor- 
mance in a domain models real aspects of intelligence. 
I find the explanations compelling. Maybe you won't. 
But either way, the cards are mostly on the table. Ш 


Jon Udell is a BYTE senior technical editor at large. You can 
reach him on the Internet or BIX at judell@ bix.com. 


Books & CD-ROMs 


STAR TREK MEETS 
QUICKTIME VR 


STAR TREK: THE NEXT GENERATION 
INTERACTIVE TECHNICAL MANUAL 
Simon & Schuster Interactive, 1230 Avenue of the 
Americas, New York, NY 10020, (212) 698-7000, 
$69.95 


hen I heard about a CD-ROM pub- 

lished by Simon & Schuster titled 
Star Trek: The Next Generation Interactive 
Technical Manual, my first thought was 
"shovelware." In 1991, Pocket Books pub- 
lished Star Trek: The Next Generation Tech- 
nical Manual. ] suspected that the text of this 
book was just shoveled onto a CD platter. As 
it turns out, I was right and wrong: right, in 
that the book was used as a source of infor- 
mation; wrong, in that as the first multimedia 
product showcasing Apple's QuickTime VR 
(for virtual reality) this CD-ROM becomes 
greater than the sum of its parts. 

QuickTime VR is an imaging technology 
that lets you examine a room through a full 
360 degrees. Simple swipes of the mouse di- 
rect your field of vision to objects of inter- 
est. The stage sets used in the TV series have 
been captured in QuickTime VR format and 
are available for your inspection. You can sit 
in the captain's chair on the bridge and look 
about you, check out the length of the mat- 
ter/antimatter reactor from floor to ceiling in 
engineering, and open drawers in the sick bay 
to examine some of the high-tech gadgetry. 

An outside view of the Enterprise lets you 
see the spaceship from all angles, including 
the top and bottom (a full 360-degree view 
on two axes). It's like an outside tour of the 
ship, using the mouse to steer a shuttle. 

The panning motion was very smooth on 
both a Power Mac 8100/80 at the office and a 
33-MHz 68040-based Quadra 800 at home. 
Although QuickTime VR can do an accept- 
able job with 8-bit color, you'll get the best re- 
sults viewing the scenes in 16-bit color, and a 
dual-speed CD-ROM drive is a must. Com- 
bined with background sounds and Quick- 
Time VR's imaging magic, this CD-ROM 
makes the Enterprise an adventure game that 
you can wander about in and explore for 
hours—without getting mugged by a dwarf, 
no less. I certainly enjoyed it. 


—Tom Thompson 
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Copy Pecan... 
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| Order your ы. р 
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package 

today! 3 
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ı WIBU-BOX [ 


I / wiBU?-BOX is one of the smallest ASIC based Dongles. Ё 
ll v New Features like Limit Counter or Remote-Programming.]l 
| v Available for LPT, COM, for (E)ISA slots and on PCMCIA. f 
v Available soon for Apple Macintosh? and Power PC. 

и Supports DOS, Windows (Win32s), Windows" NT, OS/2®. 
и Protection optionally without source code modification. 
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WIBU-SYSTEMS GmbH 


Southwind Intemational Inc. 
Rueppurrer Strasse 54 Р. О. Box 308 


Brookeville, MD20833, USA 
Phone: (301) 570-3497 
(301) 570-4773 


D-76137 Karlsruhe, Germany 
жр Phone: +49-721-93172-0 
SYSTEMS FAX: +49-721-93172-22 FAX: 


MacDisk® 

reads, writes and formats Macintosh 

1,44 MB floppy disks. 

Under Windows, file exchanges between Word, 
Excel, PageMaker, XPress, and other sibling 
applications, without any hardware modification. 


Macintosh SyQuest cartridges 


MacSQ® 

Reads/writes 44/88 MB Macintosh 

SyQuest cartridges. 

Transfer of scan files, colour separations. 
Under Windows, supports ASPI-compatible 
adapters, and under DOS low-cost aaptos and 
parallel port solutions (Puma, etc.) 


Even rag Mac SCSI disks 


Logiciels & Services DUHEM 


21, rue La Bruyére - F-75009 PARIS (France 
Tél. (+331) 49 70 04 55/Fax (+331) 49 70 e 6 
Free leaflet and demo disk. Offer good until i SUPPI $ lasts. 
MacDisk 125 $, MacSQ 200 $, MacSc 
Dealers & Distributors Welcome 


Ask for our very special conditions 
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Books & CD-ROMs 


E SPELUNKING THE CELLARS 
OF WINDOWS 95 


UNAUTHORIZED WINDOWS 95 by Andrew 
Schulman DG Books, ISBN 1-56884-305-4, $39.99 


acker/sleuth extraordinaire Andrew 
Schulman loves to spelunk in the 
dark and cobwebby cellar on which Mi- 
crosoft’s software empire rests. On two previous descents, chron- 
icled in Undocumented DOS and Undocumented Windows, he 
compiled encyclopedic descriptions of what he found there. 
These books were much more than catalogs of technical trivia, 
though. Schulman emerged with important insights about the 
nature of DOS and Windows, the role of undocumented APIs 
and data structures, and the issues surrounding the use of that 
information by Microsoft and others. 

Unauthorized Windows 95 carries on in the same great tradi- 
tion. This time, his focus shifts to the architecture of Windows 95 
vis-à-vis its predecessors. In particular, he attacks Microsoft's 
claim that Windows 95 eliminates the dependency on DOS that's 
widely regarded as the Achilles’ heel of Windows 3.x. Schul- 
man doesn t just refute that claam. He jumps on it with both feet 
and tramples it to a bloody pulp with an almost maniacal glee. The 
evidence just keeps piling up—we see Windows 95 issuing INT 
21h calls, even on behalf of "pure" Win32 programs, to create 
PSPs (Program Segment Prefixes), get and set the time and date, 
and perform various other tasks. 

After flogging this dead horse mercilessly, Schulman turns 
the argument on its head. Why shouldn't Windows 95 rely on cer- 
tain DOS services, particularly when the code that supplies those 
services runs not in an x86 chip's real mode but in its protected 
V86 mode? Since version 3.0, he goes on to explain, Windows has 
really been two operating systems that are loosely coupled to- 
gether. 

The first of these, running at ring 0, is the УММ (virtual ma- 
chine manager), which multitasks V86-mode sessions or VMs (in- 
cluding the special VM in which all Windows 3.x and Windows 
95 programs run) and provides the execution environment for 
the VxDs (virtual device drivers) that Schulman aptly dubs “TSRs 
of the 90s." The second operating system, running at ring 3, is the 
set of 16-bit (or in the case of Windows 95, 16- and 32-bit) DLLs 
that directly support Windows programs. 

To the VMM, virtualized DOS is merely a useful assistant 
that sees only those calls the VMM/VxD system chooses to re- 
flect rather than consume. That consumption has steadily in- 
creased over time. In Windows for Workgroups 3.11, both disk 
and file access were handled entirely by the VMM/VxD sys- 
tem. The trend continues with Windows 95, which on the whole 
reflects even fewer calls to virtualized DOS (although, paradox- 
ically, it does reflect some that WFW 3.11 did not, to be more 
compatible with third-party disk utilities). 

Examining the fossil record, Schulman traces a continuous 
evolutionary series, from Windows 3.0 to 3.1 to WFW 3.11 to 
Windows 95. But while he ridicules Microsoft's claim that Win- 
dows 95 represents a clean break with the past, he denies OS/2 and 
NT supporters the opportunity to gloat. Windows 95's continu- 
ity with its admittedly checkered past, Schulman concludes, is a 
hugely bankable asset. Ш 


—Jon Udell 
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Plextor’ mm Quad tied CD- RON Drives. Now Available i In | 256K ni IMB Buffer 


with a 1MB buffer. Like a reconnaissance scout, the 
buffer looks ahead and anticipates your needs. As a 
result, every frame of video advances through your 
computer. Both drives give you smooth, fast, winning 
performance without over-taxing your computer in 
strategic multi-tasking situations. 


It's a war out there. And if you're engaged in the battle 
for multi-media performance or fast data access, your 
first line of attack is a quad speed CD-ROM drive from 
Plextor. Designed to plow through reference data, 
archives, and today's most sophisticated multimedia 
applications, the 4PleX line of reliable drives boasts 
an arsenal of features including a 600KB/sec transfer 
Tate, access to the world's largest CD-ROM drive buffer, 
blinding access speeds, the security of a two-year war- 
ranty and unlimited toll-free technical support. 


No wonder PC Computing gave the 4PleX a four star 
ranking and the title "King Quad." Today's CD-ROM 
explosion promises to take no prisoners. So arm yourself 
with a 4PleX and rest easy knowing you are equipped 
to win the battle. For your nearest Dealer and a free 
copy of our latest book “18 Questions to Ask Before 
Purchasing a CD-ROM Drive" call 
1-800-4PLEXTOR (1-800-475-3986). 


О рікхток 


Plextor offers you a choice of weaponry. The 4PleX 
206 provides quad speed multimedia расти 
with fast access to key data. То triumph ! 
over new high-demand video applica- 
tions and games, or to impress your 
allies with sophisticated multimedia 
presentations, choose the original 4PleX 


PC Computing MYP Finalist and PC World Best Bay awarded to Plextor's 4PleX CD-ROM Drive. 01995, Plextor Corp. All Rights Reserved. All trademarks or registered trademarks specified are owned by their respective holders. 
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1. Because it runs at 
I00MHz. Period. 


2.It's the best value in 
Windows-compatible 
CPUs. 


3. There is no such 
thing as a faster 486. 


4 It's 100% Microsoft 


Windows-compatible. 


5. It runs all your 
favorite Windows 


programs—really fast. 
6. It's an incredible value. 


7. Your applications 
don't run in clunky 
emulation mode. 


8. Every bit as good as 
a 60MHz Pentium. 


And a far better value. 
9 It's the Ferrari of 486s. 


I0. JOOMHz speeds Wow! 


1]. Two words: 
price/performance. 


12. Three words: 
Value! Value! Value! 


13. It comes from AMD 
—the leading alter- 
nate source for 486 
devices. 


14. It puts 60MHz 
CPUS to shame. 


15. Good luck finding 
a better value. 


16. "The robust 486 is 
alive and well"— 
Michael Slater, 
Microprocessor 
Report. 


17. Slater continues, 
"Enhanced 486 
chips will play a 
major role in 1995." 


18. Slater concludes 
“ „ап aggressively 
priced DX4 chip 
would be a great 
product.” 


19. JOOMHz...cool! 


20. Unlike some CPUs, 
its good with figures. 


21. Killer part. 
Killer speed. 
Killer value. 
Killer! 


22.Certified 100% 
Windows-compatible 
by XXCAL. And they're 
really picky. 


23. You don’t have to 
upgrade all your 
existing software. 


24. Forall you chip-heads, 
we use 0.5 micron 
process technology 
for our 486 devices. 


25. It's tried and true 
technology at a 
great price. 


26. We were tempted 
to paint racing 
stripes on the side. 


27. Try and find higher 
performance at a 
better price. 


28. Runs MS DOS. 

29. Runs О5/2. 

30. Runs Novell NetWare. 
31. Yes, even UNIX. 


32. Runs Microsoft Word, 
without a hitch. 


33. We'll say it again, 
its 100% Microsoft 


Windows-compatible 


34. It's Windows NT- 
compatible, too. 


35. And Microsoft Excel. 


26. Microsoft Office. 


37. Microsoft PowerPoint. 


38. Pretty much every- 
thing Bill Gates has 
to offer, it handles 
flawlessly. 


39. Dont forget Quicken. 


40. You only live once. 


4]. Surf the internet (2 
I00MHz. 


42. Runs CompuServe. 
43, Runs America Online. 
44. And Prodigy, too. 


45. It runs everything 
you need it to, 
much faster. 


46. My 486 is faster 
than yours! Neener 
neener neener! 


47, |t runs Lotus 1-2-3. 
48. Lotus Notes. 
49. Lotus SmartSuite. 


50. And every other 
Lotus program you 
can think of. 


51. IOOMHz. Case closed. 


52. Grease + lightning 
= JO0MHz Am486. 


53. Your 386 users 
will kiss you. 


54. It’s a smart move. 
55. Runs WordPerfect. 


56. Also WordPerfect 
Office. 


One AMD Place, РО Bax 1433. Sunnyvale, CA 94048. O [993 Advanced Micro Devices. Inc. AMD, Lhe AMD logo and Amaga are registered trademarks of Advanced Micro Devices, Inc. All other brand, product, or company names arc property of thelr respective holders. 


57. And ClarisWorks, 
for that matter. 


58. If you don’t upgrade 


soon, your Users 


will have you drawn 


and quartered. 


59. Megahertz. 100 of 
them, to be exact. 


60. We've invested over 


a billion dollars so 


we can keep cranking 


out tons of them. 


61. Think you can pass 


up a deal this great? 


62. You must be inter- 
ested in high per- 
formance—you're 
still reading. 


63. It's the greatest 486 
ever made. 


64. You're too smart to 
pass this offer up. 


65. Why not? 


66. It's tough to argue 
with IOOMHz 
performance. 


67. It runs Harvard 
Graphics. 


68.Corel DRAW! 
69. Aldus PageMaker. 


70. Adobe Illustrator. 
7]. Adobe Photoshop. 
72. Even AutoCAD. 


73. You're incredibly 
smart when it 
` comes to these 
kinds of decisions. 


74. It's like driving in 
the commuter lane, 
all the time. 


75. You sure know a 
great value when 
you see one. 


76. It'll keep those 
penny-pinchers 
in accounting off 
your back. 


TT. You don't have to dou- 
ble check your math. 


78. Did we mention 
that it's the best 
value available 
in 486 CPUs? 


79. It's an offer you 
can't refuse. 


80. Everyone in your 
office will be jealous. 


8]. Turtles run faster 
than your current 
systems. 


82. It'S at least worth a 
test drive, isn't it? 


83. Look up "tight-wad" 


in the dictionary 
and there's a pic- 
ture of your boss. 


84. Without a doubt, 
the best value in 
486 CPUS. 


85. Runs PC Tools. 


86. And Norton 
Utilities. 


87. Also Norton Desktop. 


88. Compatible with 
your software, 
peripherals, net- 
works—everything. 


89. Certified 100% 
Microsoft Windows- 
compatible. As if 
you didn’t know. 


90. Damn, it's fast! 


91. Performance equal 
to a 60MHz Pentium. 


92. Even the folks with 
big budgets will 
admire your busi- 
ness sense. 


93. It's the most appro- 
priate technology 
for the bulk of your 
users. 


94. Now you can afford 
that cellular phone. 


95. Compaq says, 
“IOOMHz 486 sys- 
tems represent a 
significant market 
opportunity and we 
are delighted there 
will be an additional 
source of supply.” 
— Jim Paschal, 

Vice President of 
Desktop and Cor- 
porate Engineering. 


96. The mere thought of 
an AMD CPU some- 
how appeals to your 
rebellious side. 


97. Can actually handle 
the rigors of com- 
plex calculations 
like division. 

98. We've got [SO 9000 
certification—in plain 
English, that means 
world class manu- 
facturing facilities. 


99. 100MHz. Golly, 
that's fast. 


100. Need a hundred 


more? Call 1-800- 
222-9323 and ask 
for literature pack 
#200. Today. 


cl 


Advanced Micro Devices 


As networking, 
multimedia, mobile 
technology, and 
better software 
converge, schools 
and companies are 
discovering new ways 
to improve learning, 
increase information 
access, and save 


money 


БО BYTE MARCH 1995 


T he refrain is all too familiar: For the past 
decade, educators and employers have been 
crowing about the enormous potential for 
CBET (computer-based education and training), 
but nearly everyone acknowledges that this poten- 
tial has yet to be realized. Computers in the schools 
have soaked up huge capital expenditures without 
providing any appreciable return on investment. In 
companies, investments in information technol- 
ogy have been used mostly to automate old learning 
processes instead of to enable new ones. 

That picture is starting to change, however, as 
new technologies begin making their way into 
schools and training centers. “The old pattern of 
kids left in the corner to do flash cards on an Apple 
II is over," says Jeanne Hayes, president of Quality 
Education Data, or QED, a research firm in Denver, 
Colorado. Explosive growth in CD-ROM drives, 
LANs and Internet connections, multimedia, and 
collaborative software environments is fueling a 
new wave of better teaching tools. This generation 
of technology promises more than just an improve- 
ment in educational productivity: It may deliver a 
qualitative change in the nature of learning itself. 

New approaches to educating workers and stu- 
dents are arriving just in time, in the view of many 
experts. The changing nature of companies and the 
work they do, especially with large-scale downsiz- 
ing and the shift to an information-based econo- 
my, is requiring workers to be more flexible and 
better trained, especially in the use of technology. 
Businesses require schools to turn out students with 
a different set of skills than those emphasized in 
early-twentieth-century pedagogy. And employers 
themselves are using new technologies to educate 
workers. “Organizations are linking learning to pro- 
ductivity, rather than [training] in advance of the 
act," says Robert Johansen, director of the new- 
technologies program at the Institute for the Fu- 
ture in Palo Alto, California, and coauthor of the 
book Upsizing the Individual in the Downsized Or- 
ganization (Addison-Wesley, 1994). “This is what 
we call ‘just-in-time learning,’” he adds. 

Tectonic shifts in computer-assisted teaching 
mirror those occurring throughout the computer 
industry—for instance, away from centralized, 
host-based systems to a networked, distributed mod- 
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el. They also echo a new way of thinking in edu- 
cation theory: Instead of a one-way information 
flow—typified by broadcast TV or a teacher ad- 
dressing a group of passive students—new teaching 
techniques are, like the Internet, two-way, collab- 
orative, and interdisciplinary. 

“All the uses of information technology in the 
last decade—computer-aided instruction, networked 
information, distance learning—have had prob- 
lems,” says Carol Twigg, vice president of Educom, 
a Washington, D.C.—based organization for tech- 
nology in higher education. “The problem with all 
of them is that they were bolted onto current in- 
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structional methods." The convergence of new tech- 
nology and modern teaching practices is finally 
breaking that mold, as each enables the realization 
of the other. 

Of course, penetration of technology into class- 
rooms dramatically redefines established teacher- 
learner relationships. Teachers change from omni- 
scient leaders into tour guides for the infosphere. 
Instructional materials evolve from rigid textbooks 
into customizable software. Information becomes 
more accessible, users pick and choose what they 
want, and everyone is a content creator. “Education 
on demand, in homes and on the job, will be a far 
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bigger business than entertainment on demand," 
asserts R. Wayne Oler, president and CEO of In- 
temational Thomson Publishing's Education Group 
in Belmont, California. 


Growing Infrastructure 

Indeed, education is already big business. The U.S. 
spends $275 billion yearly for kindergarten through 
high-school (1.е., K-12) education, or roughly 5 
percent of the gross domestic product, according 
to QED. Of that, roughly $2.4 billion was spent on 
educational technology last year, says the Software 
Publishers Association of Washington, D.C. 
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In the information economy, 
knowledge is power. How- 
ever, traditional teaching is 
expensive and slow, New 


more productive. 


e [n companies, centralized 
training is now giving way 
to distributed, "just-in- 
time" learning. The result 
Is increased flexibility, bet- 
ter retention, and lowered 
costs. 


' In schools and colleges, 
students surf tha Internet, 
use Lotus Notes, exchange 
E-mail, peruse multimedia 
CD-ROMs, and perform 
simulations. These tech- 
niques break down barri- 
ers, customize instruction, 
and make education more 

cost-effective. 


| 
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In its July 1994 K-12 Education Market 
Report, the SPA says that “more than half 
the schools in the country now use com- 
puters in almost every discipline.” Ninety- 
nine percent of schools have at least one 
computer, says the International Associ- 
ation for the Evaluation of Educational 
Achievement. Unfortunately, only one- 
third of schools have more than one com- 
puter for every 10 students; the national 
average is 12 students per computer, down 
from 22 in 1989, says QED. 

Technology spending in higher educa- 
tion is harder to pin down (e.g., How do 
you Categorize computer purchases made 
by students?), but a report from IBM Aca- 
demic Consulting pegs institutional spend- 
ing at more than $6 billion for 1994. Ac- 
cording to the report, American institutions 
of higher education have spent an estimat- 
ed $70 billion on computer-related goods 
and services over the past 15 years; of that 
amount, as much as $20 billion was for 
teaching and learning technology. 

The amount of money earmarked for 
corporate training is also huge. Training 
magazine, in its annu- 
al industry survey, es- 
timates that U.S. cor- 
porations with more 
than 100 employees 
budgeted $51 billion 
for training in 1994. 
Arthur Gloster, vice 
provost for informa- 
tion technology for 
Virginia Common- 
wealth University in Richmond, estimates 
the total spent per year by all companies 
and their employees at $90 billion to $100 
billion. 
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New Learning 

The common thread linking schools, col- 
leges, and corporations is that all are fac- 
ing budget pressures and are looking for 
ways to improve education’s return on in- 
vestment. "We're spending more and more 
on educational technology, but most of 
this spending is bolted onto our existing 
cost structure," says Bill Graves, associate 
provost for information technology at the 
University of North Carolina at Chapel 
Hill and director of the Institute for Aca- 
demic Technology (Durham, NC). “We 
need to use the technology—use the net- 
work—-to reduce costs and increase ac- 
cess," he adds. 

Schools and companies are using simi- 
lar technologies to address similar prob- 
lems, because there is ample evidence that 
appropriate use of technology can boost 
retention rates, reduce boredom and mis- 
behavior, and, in many cases, cut costs. 
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The SPA’s Report on the Effectiveness of 
Technology in Schools, 1990—1994, a sum- 
mary of 133 studies, found that educa- 
tional technology clearly boosted student 
achievement, improved student attitudes 
and self-concept, and enhanced the quality 
of student-teacher relationships. 

Especially promising technologies were 
interactive video, networking, and collab- 
oration tools. Computers are “amazingly 
patient teachers,” says Jan Davidson, pres- 
ident and founder of software maker Da- 
vidson & Associates (Torrance, CA); they 
can spur creative thinking, promote enter- 
prise, and whet curiosity. 

But in study after study, another vital 
conclusion emerges: Technology alone is 
not the solution. Reaping the benefits of 
computers first requires extensive teacher 
training, new curricular materials, and, 
most important, changes to educational 
models. Modern educational concepts, de- 
rived from the work of scholars such as 
Swiss psychologist Jean Piaget, MIT re- 
searcher Seymour Papert, and Russian psy- 
chologist Lev S. Vygotsky, emphasize in- 


CHANGING EDUCATIONAL PARADIGMS 


NEW MODEL 
анун exploration 


TECHNOLOGY IMPLICATIONS 


dividualized, hands-on learning; teamwork; 


~ and guided discovery of information. 


All these concepts are not only well suit- 
ed to technology assistance, but, given the 


economics of teaching and training, they 


are nearly impossible to effect without the 
help of computers. Says Britton Manasco, 
editor of the Learning Enterprise, a news- 
letter about corporate education, “We have 
to tailor [learning] to the individual stu- 
dent or employee, but there’s no way we 
can afford to do this without technology.” 

Another problem with today’s educa- 
tion “is that people are learning in a large 
group, and they’re afraid to speak out be- 
cause the culture makes them feel foolish 
if they make a mistake,” says professor 
Roger Schank, director of Northwestern 
University’s Institute for the Learning Sci- 
ences (Evanston, IL). "The greatest val- 
ue of computers is that they will watch out 
for you and let you do stuff without fear of 
embarrassment," he adds. 

Schank sees computers as electronic 
mentors. “They can provide built-in ex- 
perts that are available on-line, looking 
over your shoulder,” he says. “So, instead 


Networked PCs with access to kuormat 


of today’s model, where you have one ex- 
pert at the front of the room talking to a 
lot of people, it’s reversed: You have one 
user at a computer with hundreds of ex- 
perts built in." 

This permits—and makes economical- 
ly feasible—the return of a very old edu- 
cational model: apprenticeship. “Appren- 
ticeship has always been the best learning 
model, whether from other people or sim- 
ulations,” Schank says. "Computers allow 
apprenticeship in fields where it’s hard or 
impossible to do it in real life, like surgery 
or learning to fly an airplane.” 

The implications of this transformation 
affect both students and teachers. Instruc- 
tors become more like coaches, while stu- 
dents are free to discover knowledge on 
their own. “There is more information 
about topics these days than anybody can 
handle, so teachers have to rely on tech- 
nology to help,” says Anita Best, editor of 
the Computing Teacher magazine, pub- 
lished by the International Society for 
Technology in Education (Eugene, OR), or 
ISTE. With computers, “teachers become 
facilitators, collabora- 
tors, and brokers of re- 
sources. The networks 
have the information, 
but the students need 
a guide.” 

Computers are also 
a huge aid in prepar- 
ing course materials, 
whether through con- 
ventional tools, such 
as word processing, desktop publishing, 
presentation, or illustration packages, or 
as a means of access to far-flung resources, 
ranging from Internet news groups to share- 
ware lesson plans on AOL (America On- 
line). “Making it easier to prepare materi- 
als means teachers can focus on explaining 
information instead of conveying informa- 
tion,” says Robert Cavalier, a senior faculty 
consultant at the Center for the Advance- 
ment of Applied Ethics at Carnegie Mellon 
University (Pittsburgh, PA). 


New Technologies 

The emerging technologies that are mak- 
ing the biggest difference in training and 
education fall into three broad categories: 
networking, multimedia, and mobility. 
Networking includes LANs, WANs, and 
on-line services (especially the Internet), as 
well as applications enabled by networks, 
such as audio conferencing and videocon- 
ferencing, E-mail, collaborative software, 
and instructional management. “Telecom- 
munications will probably have the most 
long-term impact on teachers and stu- 
dents,” says Dr. Greg Kearsley, a professor 
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Cool Computer Upgrades. 


CPU COOLERS 


POWER SUPPLIES 


"The premier power-supply maker" 

John Dvorak, PC Magazine, March 30, 1993 

“The only company to go to for a power supply” 
Jerry Pournelle, Byte, April 1993 


ENERGY-SAVING UNITS 
Save juice with efficient, economical Star power 
supplies. Fully-tested, UL/CSA/TUV approved. 
STAR 205 SLIM/DESK/TOWER 


ULTRA-QUIET UNITS 


Unrattle your nerves with 


MOISE LEVELS (dh) 
ü s» an ultra-quiet Silencer” 
ч sa power supply. Appreciated 
с ** by users since 1986, their 
19 ^ high-efficiency fans and 


мма арлу mese: — low-turbulence circuitry 
reduce noise by up to 84%! A multimedia must! 


SILENCER 205 SLIM/BABY .................... $99 
SILENCER 220 DESK/TOWER ............. $109 
SILENCER 270 DESK/TOWER ............. $169 


HIGH-PERFORMANCE UNITS 


DESK 


For power that won't skip a beat during hard drive 
access or line voltage sags, upgrade your PC with 

a premium Turbo-Cool® power supply. You'll get 
50%-100% more power, built-in line conditioning, 
super-tight regulation, ultra-clean output, enhanced 


MINI-TOWER CASES 


“The only worthy upgrade [cases] I've found” 
Ed Bott, PC Computing, October 1994 


For an easy-to-build 
system, there’s nothing 
like our economical 
Personal Mini-Tower 
enclosure. Features: small 
footprint, (3) 5-1/4" bays, 
(4) 3-1/2” bays (2 int), 

a removable motherboard 
cage for easy assembly. 
Specs: FCC-B, 16,771, x 7.2"W x 15.5°H, 1615, 
PERSONAL MINI-TOWER ...................... $79 
For a great-looking, 
solid-steel, USA-made 
enclosure, choose our new 
Commercial Mini-Tower. 
Features: (3) 5-1/4" bays, 
(3) 3-1/2” bays (2 int), 
accepts a baby or full-size 
motherboard, assembles 
with removable drive cage. 
Specs FCC-B, 16.271, x 8.5°W x 15.4H, 22lbs. 
COMMERCIAL MINI-TOWER ............ $189 


Eliminate the risk of network downtime or data loss 
due to power supply failure with the TwinPower 900 
redundant power system. It delivers high-capacity, 
fault-tolerant power to your entire network server. 
Consists of two parallel 
Turbo-Cool 450 power 
supplies and a special 
interface. A must for 
mission critical LANs. 


486s and Pentiums run hot, often exceeding 185%! 
Cool "ет 70°-100°F with genuine CPU-Cool and 
PentaCool® coolers. Each consists of a reliable 
ball-bearing mini-fan inside a thin, die-cast heat 
sink that easily mounts on the CPU. Powered by a 
spare drive plug. Effective, inexpensive insurance! 
He —— $24 
PENTACOOL-54 (90/100 PENTIUMS).... $24 
PENTACOOL (60/66 PENTIUMS) ........... $29 


CARD COOLER 
Slide our handy dual-fan 
Buss-Cool into a slot 
and keep hot cards and 


chips up to 40% cooler! | 
|j «po ————— 


OVER-TEMP ALARMS 


Don't let PC fan failure cost 
you your system! Install our 
110 TwinAlert to detect Ж 
overheating before damage „Ж ШЕН 
occurs. At 110%, you'll 
get a loud audible 

alarm and a signal 


gem تع‎ а 


cooling, UL/CSA/TUV, and 3-5 year warranty! м 900 watts peak power for remote monitoring. чт | 
Why run a high-end system with anything less? в 100X more reliable If the warning is ignored, and ПВ is дей е 
TURBO-COOL 250 3.3V SLIM ............. $149  mload-sharing design TwinAlert saves your machine by automatically 
TURBO-COOL 300 SLIM/BABY ............ $149 т hot-swap capability turning-off its power! This low-cost protection is 
TURBO-COOL 300 DESK/TOWER......$179 = TWIN-POWER 600................................. compact, easy to install, and works in any computer. 
TURBO-COOL 400 РЕЅК/ТОМЕК......5219 TWIN-POWER 900 ............................... 110 ALERT (original heat alarm) .................. $19 
TURBO-COOL 450 DESK/TOWER......$329 | OPTIONAL 600 TOWER CASE 110 TWINALERT (2-stage heat alarm)........539 
TURBO-COOL 450 3.3V TOWER.........$379 OPTIONAL MONSTER CASE 110 ALERT (heat & fan RPM alarm)........... $39 
PE POWER & COOLING, INE. 


5995 Avenida Encinas, Carlsbad, СА 92008 * (619) 931-5700 * (800) 722-6555 * Fax (619) 931-6988 


We accept Visa, MC, COD, or PO on approved credit. Warranty period: 5-years for CPU coolers, Turbo-Cool 450/550 and TwinPower. J-years for Turbo-Cool (except 450/550). 2-years for all others. 
Hours: 7 a.m. - 5 p.m. (PT) Mon. - Fri. Silencer, Turho-Cool, TwinPower, CPU-Cool, PentaCoo! and 110 Alert are trademarks or registered trademarks of PC Power & Cooling, Inc. ©1995 PC Power & Cooling, Inc. 
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of educational leadership at George Wash- 
ington University, or GWU (Washington, 
DC), and a member of the Association for 
the Advancement of Computing in Edu- 
cation (or AACE), in Charlottesville, Vir- 
ginia. “It’s like word processing: It will 
become more a part of the infrastructure 
than an application in and of itself,” he 
explains. 


Networked applications run the gam- 
ut, from Internet survey courses to Lotus 
Notes—based collaborative projects. At the 
public schools in North Reading, Mas- 
sachusetts, students use the Internet as a 
means of accessing authoritative sources, 
says Tom Hashem, a math teacher and the 
guiding light of the district’s computer 
program. "It gives them access to timely 


information they couldn't find in the lo- 
cal library," he adds. 

One high-school class studying an Ama- 
zonian tribe joined an anthropology list 
server and contacted ethnographers who 
were experts about the tribe. When they 
got contradictory responses, Dr. Maryanne 
Wolff, a teacher, says, it taught the stu- 
dents that informed sources sometimes 


Seven New Ways to Learn 


Carnegie Mellon University is changing 


the way in which teachers teach and 
students learn 


DENNIS BARKER 


Carnegie Mellon University (Pittsburgh, 
PA) buzzes like a playground during recess 
period—except its researchers aren't play- 
Ing. Carnegie Mellon computer scientists, 
cognitive psychologists, education experts, 
and professors are working on projects 
that can change the way teachers teach 
and students learn. 

Building on its historic strengths in 
speech recognition and Al, Camegie Mel- 
lon is advancing education along seven 
broad thematic lines: 


• Simulating real-life environments 
(e.g., the stock market or a 
hospital ethics team) 

e Enabling self-paced leaming 

® Lowering the intimidation factor 
(i.e., fear of looking stupid) 

e Reducing behavioral problems in 
the classroom 

e Increasing one-on-one interaction 

. Providing access to more information 

© Implementing situated learning” 


(esa 
The FAST (Financial Analysis and Security 


Trading) program uses computers and high- 


Speed communications to simulate the fast- 
and-furious world of the stock market. (It's 


part of the Graduate School of Industrial 
Administration' s degrees in computational 
finance and industrial administration, which 
aim to produce information-technology- Sav- 
vy graduates. ) The program, as dean Robert 
Sullivan puts it, uses computers to “create 
a competitive trading environment, where 
students learn by doing.” 

In the FAST lab are pairs of Hewlett- — 
Packard Unix machines and Windows PCs. 
On the PCs are trading tools, electronic text- 
books, and portfolio management programs. 
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The Unix boxes and PCs are hooked up to a 
realtime data feed from Reuters that shows 
what's happening on the stock, money, and 
options markets. Students use this live 
data to buy and sell real stock at actual 
current prices. "The system greatly accel- 
erates our students' transition from the 
classroom to the real, live trading floor," 
says Sanjay Srivastava, Graduate School 
of Industríal Administration professor of fi- 
nance and economics and co-developer of 
the FAST program. it teaches them "how 


Reading aloud is less intimidating and more fun with 
a computer-based coach. 


to react in a real environment," he adds. 
Carnegie Mellon has extended this trad- 
ing environment, as well as the reach of its 
teachers, by connecting to schools in Mex- 
ico City, Tokyo, and other locations via a 
packet-switching network. The ultimate goal 
is to create a "virtual university" by adding 


more schools and using technologies such 


as videoconferencing to offer the programs 
to students in other locations. "All the con- 
cepts of distance learning [and] distributed 
learning that we are implementing in this 
program are applicable to education in in- 
dustry," says Sullivan. 


PUMP Algebra Tutor : 

The Mac-based PAT (Pump Algebra Tutor) 
takes students in the Pittsburgh Urban 
Mathematics Project through practice ses- 
sions at their own pace as a way of teach- 


ing them how to solve math word problems. 
The software is currently being used in three 
Pittsburgh high schools. 

PAT is built around a cognitive model that 
tracks a student's performance and guesses at 
how well a student is learning a lesson. When 
the student appears to have the relevant skills 
nailed down, the program presents the next 
level of problems. When stumped, the student 
can ask the tutor for hints. The program doesn' t 
give the answer; instead, it prods with sug- 
gestions (e.g., “Have you tried doing X?"). 

"Students are much more comfortable with 
computers when it comes to a problem they’ re 
having trouble with,” says Ken Koedinger, a 
Carnegie Mellon researcher involved with 
the tutor program. “They don’ t feel em- 
barrassed when they give the wrong an- 
swer to the computer-based tutor.” Stu- 
dents are also more involved i in their work 
and aren't goofing around. “Teachers 
don't have to spend 70 percent of their 
time dealing with discipline,” says Jaclyn 
Baker Snyder, head of the math depart- 
MI ment at Langley High School. 


"EA Project Listen 
i An Al-based coach program called Project 
lı | Listen listens to kids read and then helps 


them out when they misread а word or 
apparently don't understand a sentence. The 
system, which i is demonstrated ona Next com- 
puter equipped with a microphone, is linked 
to a speech recognizer developed at Carnegie 
Mellon, called Sphinx-ll, that runs on an HP 
735. It matches the spoken word with the text 
the student reads from and then highlights a 
problem word and pronounces it. "There's lots 
of software out there that tries to teach read- 
ing, but none of it is capable of listening and in- 
tervening,” says senior research scientist Jack 
Mostow. 

Eventually, he hopes, the coach will be smart 
enough to know what kinds of words a student 
has the most trouble with and then sprinkle 
them throughout the reading lesson. Although 
the coach is still “highly experimental, results 
have shown benefits. Preliminary experiments 
could read at a level six months higher, on av- 
erage, while being assisted by the coach. Re- 
cent usability trials also suggest gains in com- 


disagree. “Students begin to learn the need 
to dig into the background and perspec- 


tives of their sources,” she notes. 


At the John E. Anderson Graduate 


School of Management at UCLA, pro- 


fessor Arthur M. Geoffrion teaches а [E 


popular course on using the Internet J 


and commercial on-line services in 


business. He teaches students how to | asm i 


prehension, especially with more difficult 
material. 

While Mostow concedes these results 
aren't earthshaking, it's progress never- 
theless. "If we can provide an environment 
that makes reading less frustrating and en- 
courages them to do lots of reading, then 
we'll see benefits,” he says. 


Center for the Advancement of Applied Ethics 

Does a person have a Lans to die? Or to 
have medical treatments 
stopped? These issues 
are discussed in senior re- 
searcher Robert Cavalier's 
courses on ethics. To 
bring them to life, Cavalier 
uses a multimedia video- 
disc called The Case of 
Dax Cowart, based onthe EE 
true case of a young man 
burned horribly in a freak accident. Rather 
than undergoing painful treatments and en- 
during a life of physical handicaps, he asked 
his doctors to let him die. 

The disc gives students something other 
than words in a textbook; it includes video 
clips of Cowart’s treatments and interviews 
with the patient, his mother, and his medical 
team. The multimedia presentation is de- 
signed to provoke discussion and philo- 
sophical reflection on the subjects of pa- 
tients’ rights, medical intervention, and 
assisted suicide. After students decide what 
they would do in Cowart's case, the disc 
shows them what actually happened. 

“The traditional classroom doesn’t convey 
these difficult situations,” Cavalier says. 
Seeing and hearing from the patient and 
his doctors gives the student more infor- 
mation to draw from, as well as “the duress 
of counteropinions.” The Center plans to 
put this kind of courseware out on the WWW 
(World Wide Web) and then have other real- 
life cases added. 


Situated Learning. 

Phil Miller has taken the concept of situat- 
ed cognition, or learning while doing, and ap- 
plied it to teaching computer programming. 
A principal lecturer in computer science, 
Miller says, "straight lecturing puts people 


to sleep." Instead, he 
"28 says, you teach people 

"M by “giving them some- 
thing real to do." 

To teach program- 
ming to students who perhaps couldn't care 
less about loops and stacks, Miller devel- 
ops science courses that have program- 
ming lessons built in. For example, he gives 
biology majors a simulation of fruit-fly embryo 
development. Underlying that simulation, 
of course, are lines of code. Students can 


go into the code to either make changes to 


the simulation or leam what factors trigger 
certain events. "You want to change how dif- 
fusion works?" Miller asks. "Then hop on in 
there and change the code." 

By working with the program, students 
consequently learn about data structures, al- 
gorithms, and other elements of software. In 
a similar way, business majors could tweak 
a sales-tracking program written in Visual 
Basic, or art students could work with a pro- 
gram that generates paintings. “Instead of 
just teaching programming,” Miller says, 
“you give students a relevant context in 
which to learn programming—a context that 
interests them." 


Informedia Digital Video Library 

The Informedia project, which is still in pro- 
totype form, provides access to archives of 
videotape. But unlike video on demand, 
which can search only for titles (e.g., "Com- 
puter, find The Wizard of Oz."), the Infor- 
media system can search and retrieve on 


use the basic tools of the Internet—ftp, 
gopher, search tools, and the WWW 
(World Wide Web)—and almost all class 
time is spent "in front of the tube," 


learn- 


Systems analyst Garfield Williams studies financial 


ing from doing. 


a ee 


DELI... 


data at a FAST workstation. The system receives real- 
time data showing what's happening on the market. 


the basis of content (e.g., 
every clip in which there's a reference to 
brain, heart, and courage."). It works by rec- 
ognizing speech on the audio track and con- 
structing an index from the text. 

In a demonstration of the system, Car- 
negie Mellon vice provost for research com- 
puting Howard Wactlar asked about travel- 
ing to Mars. The system zeroed In on one 
of its "books"—a PBS documentary—and 
brought up film clips of Arthur C. Clarke and 
others discussing interplanetary exploration. 

The material is more complete than the 
documentary shown on TV. The version in 
this library includes outtakes, so 30 min- 
utes of the interview with Clarke et al. is 
available, not just the 2 minutes that sur- 
vived the final editing for the program. 

In another example, Wactlar queried about 
parallel processing. The system tapped into 
a group of videotaped lectures and brought 
up.a clip of Thinking Machines' Danny Hillis 
explaining the basics of parallelism. 

Ultimately, Carnegie Mellon envisions dis- 
tributed libraries containing video on hun- 
dreds of topics. You'll be able to dial up 
and have the video blasted over the phone 
lines. *It will promote lifelong learning at 
work and at home," Wactlar says. 


Dennis Barker is BYTE's chief of correspon- 


dents. You can reach him on the Internet or 
BIX at dbarker@ bix.com. 
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Geoffrion asserts that “networking pow- 
er” will become a new metric of profes- 
sional skill. “Knowledge of networked- 


“Computer, find 
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based communications and on-line re- 
sources, how to use them, and the cooper- 
ative society of the Net all [improve] the 
creativity, productivity, quality, and quick 
responsiveness of professional work,” he 
says. 

Networked applications using NetWare 
are widespread in colleges and training 


centers, says Janet Perry, manager of tech- 
nology transfer partners for Novell. Among 
the benefits she cites are ease of distrib- 
uting information and course materials and 
improved communications, especially be- 
tween students and teachers. 

At the University of Delaware in New- 
ark, Solaris-based servers store scanned 


color images for art, history, and botany 
classes. Students say they prefer these to 
black-and-white reproductions in text- 
books, and not only because of the better 
quality. They can view them at their lei- 
sure, without regard to hours, location, or 
other people using the slides. 

When you layer collaborative software 


What makes NYU's 5 Virtual College : different | 
from earlier, TV-based classes 16 its flat. 


Building the Virtual College 


| NYU uses Lotus Notes tor reengineer 
post-graduate: studies 


1 it possible to create a college, a curric- 
ulum, or even a student café entirely in cy- 
berspace? Absolutely. The School of Con- 
tinuing Education at New York University 
(New York, NY) has done just that, B г 
through a program that builds оп 
Windows, NetWare, Lotus Notes, 
ISDN, and Indeo digital video. 
Begun in 1992, the NYU Virtual 
College offers a small number of 


Ms 
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courses taught entirely in virtual 
classrooms. Each student owns a 


Windows-capable PC and modem. 

Through Notes servers accessed 
via toll-free dial-in lines, students 
receive electronic “lectures” that | 
are delivered as multimedia pre- 
sentations, obtain required course | | 
readings, contribute to discussion +. 
topics, and send E-mail to one ar 26 
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so students are gaining not only theor- 
etical knowledge of the topic but also prac- 
tical, hands-on experience. Completing 
16 course credits earns a student an ad 
vanced professional certifi icate, and an ad- 
ditional 16 credits of traditional graduate 
course work is enough for a master's de- 
gree in performance and IS. auditing. “The 


THE VIRTUAL COLLEGE - Main View 
E vi Tools Design sone 
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hierarchy, communications symmetry, and 


participatory nature. ' aj | 


Conventional televised courses, some 
of which offer remote students the ability 
to dial in for audio feedback, tend to penal- 


ize remote learners in favor of those pres- T | 


ent in the classroom. At the virtual Co 


lege, “everybody, even the teacher, attends | 


the class on the same terms,” Aranda 


LA 


courses are available only to those 
who live nearby and have the time 
to attend, , the Virtual College can 
draw students and instructors from 
anywhere. “You can get the very 
best people, regardless of time or 
space, ” Aranda says. 

This spring, the Virtual College 
will inaugurate its first course to 
use digital video and new Video 
| for Notes software from Lotus. Par- 


| oa 
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асек®пп: a | ticipating students will be 
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other and the instructor. Partici- 
pation in the program costs about 
$2000 per course. 

Currently, the Virtual College is 
used mainly for midcareer training. "We 
needed to get away from the model of fly- 
ing people to a place, putting them up in 
a hotel, and all the costs and lost produc- 
tivity that go with it,” says Dr. Richard Vig- 
ilante, head ofthe program. “Not to men- 
tion the problem of compressing into days 
something that might be better absorbed 
over weeks,” he adds. Sched- 


uled classes are especially im- iore РЕ is an order of magnitude higher 
practical for busy mid- and se- A than that of a normal classroom, 
niorlevel executives who travel Technologies: he notes. This is measured by ob- 
a lot; the Virtual College lets Collaborative software; serving how many questions stu- 
them “attend” classes anytime E-mail digital video dents ask and the liveliness of 
and anywhere, within the con- Success factors: the discussion threads. But it’s 
fines of the semester. Customized amicum; possible that E-mail and BBS 
The program has an addi- motivated students postings are merely filling in for 
tional attribute that bears heav- Effects: the lack of face-to-face contact. 
ily on its success: The subject Anytime/anyplace | 
matter of the courses consists learning: high levels of Urucial Differences 
of applied iS (information SyS- interaction Distance learning and learning 


tems) and virtual workgroups, 
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NYU's Virtual College uses threaded Lotus Notes 
conferences for interactive “discussions” (above). At 
right is program head Richard Vigilante. 


Students are using the very technologies 
[that] they may be implementing in their 
companies,” Says Rembert Aranda, a Vir- 
tual College faculty member. 

Aranda says that the most surprising re- 
sult of the program to date has been its ef- 
fect on student Participation. The amount 
of interaction among students, and be- 

tween students and instructors, 


on demand aren't new concepts. 


given local ISDN service 

and loaned ISDN equip- 

ment; the video clips, 
compressed using Intel's 
. Smart Video Recorde 
 beviewedi in real time (in 
| quarter.-screen. size at 15 


. frames рег seco! d) or pumped across the 
wire for local storage i and viewing. 


абай on video, Я ме Жайып to NU 
into that," Vigilante Says. However, video 
courses typically need reworking (е. B- the 
addition of hypertext | links or supplementary 
text) to succeed: as interactive tools. Doing 
so “makes them less lecture-like and more 


 seminar-ike," Vigilante adds. 


Aranda and Vigilante acknowledge that 
the Virtual. College works partly because 
the students are highly motivated. But both 
are convinced that it’s a model with enor- 


mous potential for lifelong learning. “We 


had a sense that the cost of education, 


expressed in price/performance terms, 
hadn't been improving at the ‘same rate 
as computers) and telecommunications," 


Aranda says. Now that NYU has "reengi- 


neered" the classroom, he adds, "the de- 
gree of freedom is fantastic." 
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Will Anna huy 
her own Gatew 
P5-100 with a 1GB hard 
drive itetit ed CD-ROM 
drive and 16MB RAM 
for only $2, 999? 


Will the 4DX2-66 
Family PC testify 
against Sheryl? 
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*Furs pictured are made from artificial materials. 
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Featured Gateway 2000 РС: 
P5-100XL with the 

new TelePath liv fax/modem, 
1GB hard drive and quad-speed 
Characters: CD-ROM at a new low 
Jonathan Mattison: Lawyer 4 price of $3,799! 
Kiki: Young wife of Victor 4 
Victor: Kiki's husband “= 
who was presumed dead 


аы Е А Setting: Lawyer’s Office 


After the reading of the will, Kiki and Mr. Mattison lock in a passionate embrace. However, 
they're unaware that Victor wasn't killed in the accident, and he has just arrived in Gateville. 


Victor: Kiki! What’s going on here? Unhand her, you beast! I thought you really loved me, 
Kiki! Now Anna tells me you're having an affair with my lawyer and you plotted to kill me just 
so you could get my beloved Gateway 2000* PC! 


Kiki: Why Victor! I thought you were dead! Anna lied! Victor you have to believe me. Of 

course I would love to have this potent PC with its powerful Intel® 100MHz Pentium" processor. 

whopping 1GB hard drive, new TelePath™ Пу fax/modem, 16MB of RAM, ultra-fast quad-speed 

х^ CD-ROM drive, ACS-31 speakers with heart-pounding stereo sound, 17-inch Vivitron™ color 

А monitor, and Microsoft® Office Professional, Bookshelf* and Money (inhale) all to myself. But at 
its new low price of only $3,799 I could have easily bought it with my monthly allowance. Victor, 
your fall was an accident! We couldn’t find you! We thought you were dead! It’s been a whole 
week since you died. I thought it would be okay if I started dating again. I have needs, you know. 


Victor: It was no accident! Some burly guy wearing a ski mask and a shiny three-piece suit shoved 
me off the cliff. 


Mattison: Cool it Victor. Kiki and I had nothing to do with your accident. Anna bribed me to read 
the will. Man, was she steamed that you willed the P5-100XL to Kiki and she only got Fifi, the 
Yorkie. 


Kiki: Yes Victor, I’m sure Anna hired the hit man. 


Victor: This is terrible. To think my own daughter would have me killed. I must go rescue Fifi. And as 
for you two, I'll have you know Kiki, Mattison is your long lost twin brother! It would have only been a 
matter of time before you found out through the Internet. 


Mattison: Now that you mention it, І do see a resemblance . . . 


A Kiki: (faints) 
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AP s | ` Setting Collapsed Office Building 4MB ¢ 
75 
"s . Characters: 
. Julia: Successful Realtor 


Trevor. Sexy Construction Worker 


“cav, Julia and Trevor are lovers trapped in a collapsed office building. They could easily "WF call for help with the- 
* 2 PC's TelePath™ Iy fax/modem, but at the moment neither are in a hurry to be rescued. Julia is frisky, but Trevor's 
vis» obsessed with her Gateway 20009 PC. 


Julia: Trevor! How could you do this to me? You haven't paid any attention to me ever since we discovered my 
on Gateway 2000 P5-75 Family PC™ multimedia system. Are you forgetting about our love child? Come on! Love 
in the rubble awaits us! 


. +> Trevor: Not now Julia! I’ve just discovered even more bodacious features on this PC! She has a hot new 
TelePath Пу fax/modem with a Messaging Center. We could really use her out at the construction site. She 
receives, plays and saves voice messages and even lets you access your computer remotely and check for new 

_ voice messages. The Messaging Center can send faxes from any Windows™ application that uses a print 

- ‘command and faxes can also be displayed, manipulated and edited, plus a ton of other really cool stuff! 


Wee. Julia: Trevor, I never knew you were such a geek! Here we are, totally cut off from the rest of the world — it's 
"uU ЧЕ the perfect time for love. Come to me you stud muffin! 
d з С + Trevor: Hot damn! This PC is а beaut! She’s been souped up with an ultra-fast quad-speed CD-ROM drive and 
E n. 2МВ of video memory — it's faster than grease lightning and a great value at only $2,299! 


Á 


ШО Julia: Why Trevor, you've made quite a discovery. These new features plus the powerful Pentium™ 
ШИ — processor, an immense 730MB hard drive, 15-inch Vivitron™ monitor, 16-bit sound card and Altec 
Җ, speakers are remarkable. But if you don’t get those rugged hands off that PC now, you'll regret it! 


Trevor: We have to get out of here! I'll use the modem on the TelePath Пу fax/modem to call for help. 1 
have to get to a phone to order an anchovy pizza and a PC from Gateway 2000! I need to ask how Bob’s 
doing, too. Gateway is such a great company! 1 can’t wait to get my own PC. ГЇЇ get a 30-day money- 
back guarantee and a three-year warranty on parts for my desktop PC and monitor. Gateway will provide 
me with technical support for the life of my PC, and on-site service is available during the first year in 
most U.S. locations. They’ll even send me a free written copy of their warranty if I request it. 


| $ E r s revers Stop! How could you even think of destroying this incredible machine? 


у Wee бића: “Trevor, my biological clock is ticking. This may be our last chance! We can fax for help 
О Oe сы Je” “с а». afterwards and then you can order your own Gateway PC. 


me 4 wont Geez’... Julia. Okay, but you're kinda a mess. 


‚3ши: That's it! You'll need your own PC because this опе is history! ; 
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tured Gateway 2000 PC: : | = | 
2-66 Family PC multimedia . Setting: À fancy living room in a 

ith a double-speed CD-ROM, — Stately home. 
ePath liv fax/modem and six p 
citing Microsoft software Characters: 


pplications for $1,799! Pp Dirk: A debonair businessman 
Sheryl: Simone’s evil twin sister 


Dirk was enjoying a cocktail when he suddenly sensed something 
was terribly wrong. At the same moment, his wife suddenly whips off a wig 


^ Ў | | revealing that she's Simone 5 evil twin sister. 
ae Dirk: Sheryl what have you done to me! Where is Simone? 


Р | Sheryl: Simone is gone Dirk. Just like you'll be in a few seconds. I poisoned your martini. 1 

| | want your Gateway 20009 4DX2-66 Family PC™ multimedia system for myself. Simone always 
had everything. Flowing auburn hair, a rich husband and a PC that she didn’t even appreciate. | 
desperately need this PC for my eight children. With Microsoft® Encarta™ °95, Penelope will 
flourish in her studies at the Gateville Junior Academy, and Polly can develop her budding creative 
talents with MS Fine Artist. Chester can track his stocks with MS Money, and Carlton can use the 
spreadsheet in MS Works to track his pet iguana's feedings. The rest of the kids can check out 
movies on MS Cinemania® ’95 and sharpen their golf game with MS Golf. The 4DX2-66 will 
prepare them well for Gateville's competitive job market. If my plan works they'll all support me by 
the year 2005. 


Dirk: You offed Simone?! Why didn't you tell me? I've always loved you. Simone was a raging 
hypochondriac. She drove me nuts! Quick, get me an antidote. We'll live happily ever after together! 


Sheryl: You love me? Maybe Simone sensed it and that was why she always said she was me. 
Dirk: Sheryl, the antidote, please! I'll give you anything you want. I'll come live with you in Canada! 
Sheryl: Oh how sweet. But would we be able to stay in contact with Gateway 2000? 


Dirk: Of course! Gateway customers in Canada and Puerto Rico get toll-free telephone service along 
with technical support. Plus, Gateway has a non-resident importer plan with Canada for easy delivery, and 
on-site service is available in some Canadian and Puerto Rican locations. 


Sheryl: That's nice Dirk, but I’m afraid it's too late. I’m flattered by your offer, but I'd rather have this 
4DX2-66 all to myself. Plus, I’ll have this house and everything you own since I'm a dead ringer for 
Simone with this wig. In fact, my eight kids are on a flight to Gateville as we speak. 


Dirk: You forgot (gasp) one (choke) thing. I’m (cough) taking (wheeze) my Gateway (choke) customer 
(cough) 1.0. (gasp) to my grave! (THUMP) 


Sheryl: AUUGH! 


Gateway 2000° Family PCs— 


4DX2-66 FAMILY PC 


W Intel” 66MHz 486DX2 CPU* 

Ш SMB RAM 

E 540MB I Ims IDE Hard Drive 

Ш Local Bus Graphics with IMB 

E Double-Speed CD-ROM Drive. 16- 
Bit Sound Card & Altec Speakers 

B TelePath™ Пу 14.4K Fax/Modem 

B 3.5" Diskette Drive 

M 14" Color CrystalScan* Monitor 

W Mini Desktop Case 

Ш 101-Кеу Keyboard & Mouse 

Ш MS-DOS” 622 & WFW 3.11 

W MS Works, Encarta," Money, 
Cinemania* '95, Fine Artist & Golf 

B 3-Year Limited Parts Warranty 


$1799 


Professional Systems 
4DX2-66 

W Intel 66MHz 486DX2 CPU* 

Ш 4MB RAM 

B 340MB 13ms IDE Hard Drive 

Ш Local Bus Graphics with IMB 

Ш Double-Speed CD-ROM Drive 

B 3.5" Diskette Drive 

B 14" Color CrystalScan Monitor 

B Mini Desktop Case 

W 101-Кеу Keyboard & Mouse 

E MS-DOS 6.22 & WFW 3.11 

B MS Works3.0 & Money 

Ш 3-Ycar Limited Parts Warranty 


$1299 


® Cx 


, EPA POLLUTION PREVEHTER 
Printed on recycled ned 


paper with soy inks. 


ишш Toll free from Puerto Rico 
800-846-3613 


Toll free from Canada 
800-846-3609 


P5-60 FAMILY PC 


Ш Intel 60MHz Pentium" Processor* 

Ш SMB RAM, 256KB Cache 

B 540MB lims IDE Hard Drive 

W PCI Enhanced IDE Interface 

W PCI Local Bus Graphics with IMB 

Ш Quad-Speed CD-ROM Drive 

B 16-Bit Sound Card & Altec 
Speakers 

B TelePath Пу 14.4K Fax/Modem 

B 3.5" Diskette Drive 

Ш 15" Vivitron" Color Monitor 

B Desktop Case 

B 101-Кеу Keyboard & Mouse 

B MS-DOS 6.22 & WFW 3.11 

ШЕ MS Works, Encarta '95, Money, 
Cinemania '95, Fine Artist & Golf 

B 3-Year Limited Parts Warranty 


$2099 


B Intel 60MHz Pentium Processor* 

Ш SMB КАМ, 256KB Cache 

B 730MB 10ms IDE Hard Drive 

B PCI Enhanced IDE Interface 

@ PCI Local Bus Graphics with [MB 

Ш Quad-Speed CD-ROM Drive 

B 3.5" Diskette Drive 

B 15" Vivitron Color Monitor 

E Desktop Case 

B 101-Key Keyboard & Mouse 

E MS-DOS 6.22 & WFW 3.11 

E MS Office Professional** 
Bookshelf” & Money 

B 3-Year Limited Parts Warranty 


P5-60 $1999 
P4D-66 $1799 


(66MHz 436DX2 CPU wi double-speed 
CD-ROM drive & 128KB cache ) 


P5-90 FAMILY PC 


P5-75 FAMILY PC 


B Intel 75MHz Pentium Processor* 

E SMB RAM, 256KB Cache 

B 750MB !0ms IDE Hard Drive 

B PCI Enhanced IDE Interface 

B PCI Local Bus Graphics with 2MB 

Ш Quad-Speed CD-ROM Drive 

B 16-Bit Sound Card & Altec 
Speakers 

B TelePath Пу 14.4K Fax/Modem 

B 3.5" Diskette Drive 

B 15" Vivitron Color Monitor 

E Desktop Case 

BB AnyKey” Keyboard & Mouse 

Ш MS-DOS 6.22 & WFW 3.11 

E MS Works, Encarta '95, Money, 
Cinemania '95, Fine Artist & Golf 

Ш 3-Year Limited Parts Warranty 


$2209 


Р5-75 


E Intel 75MHz Pentium Processor* 

B 16MB RAM, 256KB Cache 

B 730MB t0ms IDE Hard Drive 

E PCI Enhanced IDE Interface 

Ш PCI Local Bus Graphics with 1MB 

Ш Quad-Speed CD-ROM Drive 

B 3.5" Diskette Drive 

B 15" Vivitron Color Monitor 

B Desktop Case 

B AnyKey Keyboard & Mouse 

Ш MS-DOS 6.22 & WFW 3.11 

Ш MS Office Professional** 
Bookshelf & Money 

Ш 3-Ycar Limited Parts Warranty 


$2399 


` P5-100XL 


B. Intel 100MHz Pentium Processor* 

Ш 16MB RAM, 256KB Cache 

Ш 1GB 10ms IDE Hard Drive 

BW PC! Enhanced IDE Interface 

Ш ATI Mach 64 with 2MB УКАМ 

E Quad-Speed CD-ROM Drive 

Ш 16-Bit Wavetable Sound Card & 
Altec ACS-31 Speakers w/subwoofer 

B TclePath llv 14.4K Fax/Modem 


B 3.5" Diskette Drive 

B 17" Vivitron Color Monitor 

B Tower Case 

Ш AnyKcy Keyboard & Mouse 

E MS-DOS 622 & WFW 3.11 

E MS Office Professional** 
Bookshelf & Money 

W 3-Year Limited Parts Warranty 


$3799 
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E intel 90MHz Pentium Processor* 

Ш SMB RAM, 256KB Cache 

Ш IGB 10ms IDE Hard Drive 

Ш PCI Enhanced IDE Interface 

ШИ PCI Local Bus Graphics with 2MB 

Ш Quad-Speed CD-ROM 

Ш 16-Bit Sound Card & Altec 
Speakers 

Ш TelePath Пу 14.4K Fax/Modem 

B 3.5" Diskette Drive 

BW 15" Vivitron Color Monitor 

B Tower Case 

B AnyKey Keyboard & Mouse 

B MS-DOS 622 & WFW 3.11 

Ш MS Works, Encarta '95, Money, 
Cinemania '95, Fine Artist & Golf 

B 3-Year Limited Parts Warranty 


$2799 


P5-100 BEST BUY 


Ш Intel 100MHz Pentium Processor* 

Ш 16MB RAM, 256KB Cache 

Ш 1GB 10ms IDE Hard Drive 

BW PC! Enhanced IDE Interface 

Ш PCI Local Bus Graphics with 2MB 

Ш Quad-Speed CD-ROM Drive 

B 3.5" Diskette Drive 

B 15" Vivitron Color Monitor 

B Desktop Case 

B AnyKey Keyboard & Mouse 

E MS-DOS 622 & WFW 3.11 

E MS Office Professional** 
Bookshelf and Money 

Ш 3-Year Limited Parts Warranty 


$2999 


**MS Office Professional 4.3 
includes MS Word, Excel, 
PowerPoint" presentation graphics 
program, and Access* database. 


All systems include Corel Photo CD 
Sampler Special Edition. 


"Intel Verified: 
Upgradable 
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Dramatic values from Gateway 20009 These peripherals and 
software are sold only with the purchase of a system. 


MULTIMEDIA 


Audio Multimedia Kit 

Here’s everything you need to add multimedia to a Gateway PC. 

E Gateway 2000 16-bit CD-quality sound card, compatible with Sound 
Blaster™ cards, with MIDI/game port, mic in, stereo line in/out 

Ш 2 Altec ACS-5 speakers 
$99 (with system purchase) 


Wavetable Audio Multimedia Kit 

Once you've heard wavetable audio, basic audio will never do! 

B Ensoniq® Soundscape™ 16-bit wavetable sound card, MT-32 and FM mode 
compatible. Supports most software for popular sound cards and standards 
including General MIDI, Sound Blaster, AdLib, Roland MPU 401, 

MS Windows™ Sound Sytem and MT 32 

B New Altec Lansing ACS-31 three-piece speaker system 

W Blue Ribbon Sound Works’ SuperJAM! jr. software 
$209 (with system purchase) 
$119 (to upgrade from systems that include the 16-bit sound card and 
Altec speakers) 


Altec Lansing ACS-31 Speakers 

A Gateway exclusive from Altec Lansing: a three-piece speaker set at a two- 
piece price. Two 3-inch free-standing speakers crank out up to five watts per 
channel while the subwoofer can deliver 15 watts of heart-pounding bass. 
$99 (with system purchase) 

$60 (to upgrade from systems that include Altec speakers) 


Multimedia Software Flight Pack 
Seven top-of-the-line flight CDs. Package includes TFX: Tactical Fighter 
Experiment, Aces Over Europe, Comanche, Strike Commander, Privateer, Wing 


Commander Armada and Warplanes. You also get a joystick and 20-disk storage 
rack. $99 


MONITORS 


Gateway 17-Inch Vivitron™ Color Monitor 

Non-interlaced color monitor using Sony® Trinitron® tube technology, capable 
of 1280 x 1024 resolution in non-interlaced mode, .26 dot pitch. 

Upgrade from a 14-inch CrystalScan® 1024NI monitor $360 

Upgrade from a 15-inch Vivitron monitor $260 

(Upgrade prices good only at the time of system purchase.) 


COMMUNICATIONS & STORAGE 


New TelePath™ Пу Fax/Modem with 

Voice Messaging Center 

Internal fax/modem, 14,400bps modem, V.32bis, with 14,400bps fax capability. 
With Fax Works’ Messaging Center you can receive, play and send voice 
messages. Includes a CompuServe? trial membership. $99 


Call the Gateway 2000 special component add-ons division at 
800-846-2080 for our complete line of extras for Gateway customers. 
Sales hours: 7am-9pm Weekdays. 


Star-Studded Extras! 


Colorado Memory Systems® TBU 
250MB intemal tape backup unit copies up to 9.5MB per minute. Comes with 
MS Windows and DOS® software, one tape and cable. $149 


PRINTERS 


Hewlett®-Packard 4L LaserJet Printer 

A full-featured 300dpi printer loaded with enhanced PCL 5 and 26 scaleable 
typefaces with IMB standard HP Memory Enhancement Technology. 
Includes parallel cable. $699 


Hewlett-Packard 4P LaserJet Printer 

А 600dpi printer for four times the dots of 300dpi laser printing with enhanced 
PCL 5 and 45 scaleable typefaces. 2MB standard memory and three universal 
SIMM slots available for additional memory or PostScript fonts. 

Includes parallel cable. $999 


Epson® ActionLaser 1500 Laser Printer 

A high-quality personal laser printer for users who require superior outputs! 
Features 300 x 300dpi, 14 resident fonts, 13 scaleable to any size; IMB memory 
expandable to SMB and a versatile, high-capacity 150-sheet input tray. Includes 
parallel cable. $479 


Epson ActionLaser 1100 Printer 

Get advanced laser printing at a personal laser price. Features include edge- 
smoothing technology for incredible sharp printing of text and graphics, 

22 fonts and IMB memory. Includes parallel cables. $399 


Call for other printer options, including more Hewlett-Packard printers. 


NETWORKING 


3Com® Ethernet Adapters 

Ultra high-performance 16-bit Ethernet cards from the world leader in Ethernet 
technology. 

16-bit Triple Media Card supports BNC, AUI and Twisted Pair media $109 
16-bit Twisted Pair Card $89 


SMC® PCI Ethernet Adapter 
Both Twisted Pair and BNC Connectors included $149 


National Semiconductor Ethernet Adapters 
Infomover™ brand NE2000plus™ Ethernet cards w/ 25-foot coax cable 
Triple Media Card $89 

Twisted Pair only Card $69 


Token Ring Adapter 
[BM® 16-bit Token Ring card $429 


Gateway accepts mast major credit cards and C.O.D. terms, with net 30-day terms and leasing 
options available to qualified commercial customers. You can also apply for the Gateway 2000 
DuoLine™ MasterCard® card, issued by Dial National Bank, Des Moines, lowa. 


GAT. Е WAY 2000 


“You've got a friend in the business. "* 


846-205 8 
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© 1995 Gateway 2000, Inc. Gateway 2000, AnyKey, CrystalScan, black-and-white spot design, “G” logo and "You've got a friend in the business" slogan are registered tredernarks, and DuoLine, Family PC, Vivitron and TelePath ere trademarks 


of Gateway 2000, Inc. The Intel Inside Logo, Intel, Pentium and OverDrive are trademarks or registered trademarks of Intel Corporution. Trinitron is a registered trademark of Sony corporation. All other brands and product 


names are trademarks 


ot registered trademarks of their respective companies, Monitors’ diagonal measurements indicate the size of tbe cathode-ray tube. All prices and configurations are subject to change without notice or obligation. Prices do пой include shipping or 
applicable sales tax. 
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environments, such as Lotus Notes, on top 
of a network, whole new modes of com- 
munication are unleashed. Debora Cole, 
academic marketing manager for Lotus, 
says that Notes permits “an extension of 
classroom learning, where you can make 
a contribution that others see and can re- 
spond to.” It also offers rich media types, 
security, object-link maintenance, and oth- 
er capabilities not well supported on to- 
day’s Internet. 

One of the most promising uses of Notes 
is in curriculum development. “Сиггіси- 
lum development is not an efficient pro- 
cess,” Cole says. “Using collaborative soft- 
ware lets you work with faculty members 
on your own campus and worldwide to 
design and develop [a] new curriculum.” 
Notes is also widely used in help-desk and 
customer-support applications, which of- 
ten feed directly into training courses for 
support personnel. 

E-mail among students and teachers, 
free exchange of curricular tools and con- 
tent, consultation with on-line experts, and 
access to remote resources are all hall- 
marks of what ubiqui- 
tous networking will 
deliver to education. 
Concludes Kearsley of 
GWU: “The whole ed- 
ucation community is 
ready to jump on the In- 
ternet full blast; Mosaic 
was the piece needed to 
make it work.” 


1 Want Му MTV 
Multimedia has cap- 
tured the imagination of 
educators more than any 
other technology. “It is 
really pumping adrena- 
line into the education 
market,” observes Don 
Rawitsch, vice president 
of product development 
and support for software 
maker Jostens Learning 
(San Diego, CA). 
Multimedia, as such, 
encompasses a range of 
data types, including 
analog and digital vid- 
ео, two-dimensional 
and 3-D animation, au- 
dio, and even hyperlinks 
and digital ink. It also 
includes delivery me- 
dia, such as CD-ROM 
discs and drives, graph- 
ics display hardware 
(e.g., compression/de- 
compression, accelera- 
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tion, and codec cards), and sound cards. 
Specialized hardware devices, such as DSPs 
(digital signal processors) for speech and 
signal processing, are starting to appear in 
desktop systems and will play an increas- 
ing role in learning systems. 

According to QED, 25 percent of school 
software budgets in 1994 were allocated 
to multimedia titles. Given the enormous 
growth of CD-ROM-equipped PCs in 
homes, multimedia could soon become the 
key “crossover” application to link the 
home and school markets. 

Proof of the effectiveness of multimedia 
isn’t yet conclusive, but early studies and 
many anecdotes suggest its great power 
as a learning aid. The SPA’s 1994 report 
on technology effectiveness cites accounts 
of measurable improvements from the use 
of animation, video, laserdiscs, CD-ROM 
books, and hypermedia. “Studies show 
that we obtain 80 percent of our knowl- 
edge visually but retain only about 11 per- 
cent of that," says Howard Wactlar, vice 
provost for research computing at Carnegie 
Mellon. “We acquire a smaller percent- 


age through hearing," he adds, but remem- 
ber more of it. He says that a combination 
of the two is the most effective, boosting 
retention rates to 50 percent. 
Applications for multimedia range from 
educational and entertainment titles, on 
disk or CD-ROM, from companies such 
as Broderbund (Novato, CA), Scholastic 
(New York, NY), and Davidson & Asso- 
ciates, to gigantic computational chem- 
istry simulations that гип on Onyx systems 
from Silicon Graphics (Mountain View, 
CA). “Multimedia lets you create a living 
textbook, versus a flat textbook,” says Dr. 
Terry Crane, vice president and general 
manager of the education division at Apple. 
One interesting multimedia application 
for the Mac, called CamMotion, is being 
developed by TERC, an R&D organiza- 
tion in Cambridge, Massachusetts, with 
funding from the National Science Foun- 
dation. It involves using visualization to 
learn about and analyze physical princi- 
ples. A video camera lets kids capture and 
analyze motion on the computer. One 
group of students, for instance, used Cam- 


nearly tripled, from 13 percent to 37 percent. More than 50 percent 
of high schools are now equipped with at least one drive, says QED 
(Quality Education Data). 


The number of schools with modems has jumped from 22 percent in 
1992 to 33 percent today; high schools weigh in at 50 percent, says 
QED. But only 12 percent of classrooms have a phone line, reports the 
SPA (Software Publishers Association), while others claim the number 
is as low as 5 percent. Among ordine services, 24 percent of K-12 
schools say they have access to the Internet. 


Although only a quarter of all schools and half of high schools had LANs 
in 1994, says QED, those figures have risen from just 14 percent and 
29 percent, respectively, in 1992. The leading NOSes (network op- 
erating systems) among K-12 schools are NetWare and AppleShare, 
with 73 percent and 59 percent usage, respectively, according to 
QED. In schools with LANs, says Market Data Retrieval, 49 percent 
use them to connect computers in a lab, 28 percent to connect be- 
tween classrooms, and 20 percent to connect between buildings. 


А 1993 study done by the National Educational Association found that 
62 percent of elementary school teachers had computers in their 
classrooms, versus 44 percent of high-school teachers. One expla 
nation: Children spend most of their time in one room, whereas high- 
schoolers move from one class to another and computers are clus- 
tered in areas such as science labs or libraries. 


According to QED, 46 percent of the installed base of computers 
in grades K-12 are Apple lis, 32 percent are DOS compatibles, and 
15 percent are Apple Macs. іп the 1993-94 school year, QED esti- 
mates, unit purchases were 61 percent Macs, 18 percent IBM-brand 
PCs, and 18 percent other DOS compatibles. The SPA found that 
42 percent of the school districts it surveyed are testing or imple- 
menting Windows on their DOS systems. 


Motion to understand 


N rc difference in accel- 


THE EVOLVING INSTALLED BASE 


e Since 1992, the number of K-12 schools with CD-ROM drives has 


eration of a basketball 
when it was dropped 
and when it was drib- 
bled. Textbook calculus 
would never have cap- 
tured their interest in 
the same way. 


Cutting Loose 

Mobility is, in a certain 
sense, yet another out- 
come of networking, 
but it also comes about 
as a result of miniatur- 
ization. Schools and 
training centers all over 
the country are experi- 
menting with giving 
students notebook com- 
puters to take home 
with them, setting up 
wireless LANs for in- 
stant virtual workgroups, 
or establishing dial-in 
services that permit 
anytime/anywhere ac- 
cess to course materi- 
als and fellow students. 
With networks and mo- 
bile access, “time and 
Space dependencies are 
eliminated,” says Steve 
Griffin, the director of 
technical services at the 
Institute for Academic 
Technology. 
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Piracy is the greatest threat to the world's software industry. 
Developers lose billions in sales to software piracy each year. 
Protect your software and get all the revenue you deserve. 


reason to protect with Sentinel: 


It's the worldwide standard in software protection. 


More developers rely on Sentinel“, from Rainbow, — 
than any other software protection in the world. — 429 


And for good reason. Sentinel performs where it @ 
matters most: leading the industry in technology, - 
quality, reliability and support. 


So when it's time to protect your DOS, OS/2, Windows, NT, 
Macintosh, UNIX, XENIX, LAN or CD-ROM application – 
protect with Sentinel. Protect with confidence. 


Call Rainbow for a Sentinel Developer's Kit and a FREE copy 
of "The Sentinel Guide to Securing Software." 


Call 1-800-852-8569 


(RAINBOW 


TECHNOLOGIE! Securing the future of software 


Offices: USA / ASIA / LATIN AMERICA 9292 Jeronimo Road • Irvine, CA 92718 © 714/454-2100 Fax: 714/454-8557 в U.K. (44) 1932 570066 = FRANCE: (33) 1 47 38 21 21 ш GERMANY: (49) 89 32 17 980 
ARGENTINA: Agn-Aid, 5 A. 54 1 8030536 AUSTRALIA: LOADPLAN 61 3 690 0455 BENELUX: IntroCom 31 74 430 105 BRAZIL: MIPS Sistemas Ltda. 55 11 574 8686 BULGARIA: KSIMETRO 3592 79 14 78 CHILE: ChieSoft Ltda. 56 2 639 8892 
CHINA (Eastern): Shanghai Pudong Software Park Development Company 86 21 4371500 CHINA (Northern): CS&S 86 1 8316524 COLOMBIA: Construdata 57 1 236 7341 CZECH REPUBLIC: ASKON International 42 2 3103 652 
GREECE: Byte Computer S.A. 301 924 17 28 HONG KONG: Computers and Peripherals 852 515 0018 HUNGARY: Polyware Kft 36 76 481 236 IRAN: Gam Electronics 982 122 22374 ITALY: BA IBEXSA SPA 39 23 31 00535 ITALY: Siosistemi 39 30 24 21074 
JAPAN: Giken Shoji Co., Ltd. 81 52 972 6544 JORDAN: CDG Engineering 96 26 883 861 KOREA: Genesis Technologies 82 2 578 3528 LEBANON: National Group Consultants 961 1 494317 
MALAYSIA: Eastern Systems Design (M) Sdn Bhd 60 3 241 1188 MEXICO: Impex Computacion, S.A. de C. V. 91 800 66 466 MIDDLE EAST: Hache International 44 81 459 8822 MOROCCO: Futur & Soft 212 2 40 03 97 
PORTUGAL:COMELTA 351 1 941 65 07 SCANDINAVIA: Perico A/S 47 2249 1500 SINGAPORE: Systems Design PTE LTD 65 747 2266 SPAIN: MECCO 34 3 422 7700 SWITZERLAND: IBV AG 41 17 412 140 
SWITZERLAND: Safe Compaid S.A. 41 2 421 53 86 THAILAND: BCS International 66 2 319 4451 TUNISIA: ASCI 216 1 781 751TURKEY: BIMEKS, Ltd. 90 216 348 3508 «VENEZUELA: HRT-M Osers 58 2 261 4282 
©1994 Rainbow Technologies, Inc, Sentinel is a registered trademark of Rainbow Technologies, Inc. All other product names are trademarks of their respective owners. 
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ROM & ROLL 


Yai А = os 
Own the road. With the new portable Sony CD-ROM Discman player. 


Plug this double-speed drive into practically any PC-compatible notebook for powerful multimedia 
| on-the-go. And with 16-bit digital sound for music CDs, you can tour with your favorite bands. 
From rock to rocket science, the Sony CD-ROM Discman takes you down whatever road you want. | 


For the dealer nearest you, call 1-800-766-9236. 


For your complete personal guide to all Sony consumer electronics, we offer Sony Style magazine. To order your copy for $4.95, plus $1.50 shipping and handling, call 1-800-848-SONY. 
Visa and MC. Offer expires 5/96. 61995 Sony Electronics Inc. Reproduction in whole or in part without written permission is prohibited. All rights reserved. 
Sony, Sony Stylo and Discman are trademarks of Sony. 


Distance learning, held out for years as 
a prime example of the potential of edu- 
cational technology, benefits enormously 
from the combination of networking and 
mobile access. Instead of the convention- 
al broadcast model of distance learning, 
which requires participating students to 


UCLA's graduate business school 
plans to completely reengineer its 


computer infrastructure 


ЕІ 


TOM R. HALFHILL 


* Ranked by Business Week as one of 


the top 10 business schools in America, 


the John E. Anderson Graduate Schoo! of 
1 Management at UCLA is on the verge of a 


rare opportunity to completely reengineer 
‘its computer infrastructure. In June, the 


E Anderson School is scheduled to move 


into a new six-tower building that's cus- 
 tom-built to the school's specifications. 
Years of careful planning—and fund-rais- 
ing—will culminate iri new computer labs, 


classrooms, libraries, offices, conference 
rooms, and a centralized computing cen- 
ter—all tied together by a state-of-the- 
art "virtual network" that discards nearly 
40 years’ worth of legacy equipment and 
cabling, 

UCLA's business school has had a long 
tradition of cutting-edge technology and 
business- oriented computer training. In 
1957, IBM established the Western Data 


| Processing Center at UCLA, а ground- 


breaking installation. The original “glass 
house" that enclosed the IBM mainframe 
still stands in the Anderson School's pres- 
ent-day building, and large parts of IBM’ S 
360 operating system were written in 
rooms that are now occupled by 


faculty members and student Organization: John E by students dialing in from the 

computer labs. Anderson Graduate outside. About 80 percent of 
As computers evolved, so did School of Management, them have their own computers, 

the business school. UCLA moved UCLA including 420 executive MBA stu- 

from punch cards to DECwriters Technologies: dents who work fulltime jobs and 

to video terminals—and, in the Ubiquitous high- connect remotely from university- 

1980s, to microcomputers. In bandwidth networkin; supplied PowerBook 170 and 

the mid-1980s, another IBM remote access 540c notebooks. Next fall, every 

grant allowed UCLA to become Success factors: A Anderson student will be required 

one of the country’s first totally wealthy patron; a to own a computer; in the fall of 

networked business schools. network built from 1996, they may be required to 
Additional grants from Hewlett- scratch own a laptop. 

Packard and Apple allowed the Effects: Virtual à 

school to set up labs with ScoreS networks: team Future Vision 
of PCs and Macs, all linked to о To cope with this wired environ- 


ап HP minicomputer running а 
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Starting from Scratch 


watch a live video trans- 
mission (via cable or sat- 
ellite) or wait for days to 
receive a videotape in the 
mail, new schemes allow 
students to dial in at their 
convenience and partici- 


custom E-mail system 
for the 1200 students, 
100 faculty members, ue. 
and 180 staff person- | 

nel. Today, a new HP 
9000- H70 supermini- 
computer handles. an 
astounding 350,000 to | 
500,000 E-mail mes- 


‘Sages per week, mostly internal. 
Why so much E-mail? A major factor is- 
that Anderson's MBA programs strongly y 


emphasize team projects. In addition to 
the frequent break-out sessions associat- 


ed with regular classes, second-year MBA - 


candidates must complete a field-study 
project with a team of fellow students. 
"You deal with a client, you interface with 
them, and there's a lot of coordination 
that goes on between you and your team- 


mates," explains Max Shoka, an electri- 


cal engineer and second-year MBA stu- 


dent. "We don't have any central office, 
we're doing a thousand things, and we 
need Ways of passing information. back 
and forth," he adds. | 
Anderson's current patchwork of 10 serv- 
ers (variously running HP-UX, NetWare 3.12 
and 4.01, AppleShare 4.0, and OS/2 1.3) 
and about 400 client machines is straining 
under the load of this traffic. Most users 
access the E-mail network over 9600-bps 
serial lines; only a minority have 10-Mbps 
10Base-2 Ethernet connections. 
The network is further stressed 


ment and allow room for growth 


Jason Frand (above) spearheaded a 
technology program for UCLA's Anderson 
| School. Cables are pulled through individual 
| conduits for easier upgrading {inset). _ 


| in the future, the new 280,000-square-foot 


building is a network manager’s dream. 
The school’s aggregate network bandwidth 
will be 30, 000 to 50,000 times greater 
than before, and the entire network has 
been redesigned from scratch. 

Every seat in every classroom, library, 
and office— 2462 locations in all—will 


be wired with power outlets and 10Base- 
9 Ethernet connections. Small break-out 


rooms wili be wired so that teams of stu- 
dents can set up ad hoc networks with 
their laptops. Each classroom will have a 
computer built into the instructor's podi 
um and a video projector suspended from 
the ceiling, So any screen in the room can 
be displayed to the whole class. New labs 
will be equipped with dozens of PCs, Pow- 
er Macs, and multimedia gizmos, includ- 
ing scanners, video-capture boards, cam- 
corders, and color printers. 

Everything will be tled into a central com- 
puter room over a backbone of fi ber-optic 


cables and ATM (Asynchronous Transfer 


Mode) switches. David VanMiddlesworth, 
the network manager, says ATM was cho- 
sen because it has great bandwidth, can 


handle isochronous transmission, and is 


relatively easy to reconfigure on the fiy. 
Profuse networking and a highly com- 

puterJiterate student body will let the school 

deliver lessons that require students to 


| 
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browse the Intemet and analyze information | 


from diverse sources. "That's what life is 
going to be like for the MBAs when they 
leave here," says VanMiddlesworth. "We 
have to give them the tools to do that." 


Тот К. Haifhill is a BYTE senior news 


editor based in San Mateo, California. You 
can contact him on the Internet or BIX at 
thalfhill@ bix.com. 
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Our FlexScan? professional 
display monitors now include ScreenManager, '" 
a powerful, on-screen control system 
that puts all vital image controls at 
— your fingertips. ScreenManager cm 
gives you the feeling of a graphical user environment (GUI). 9 
All adjustments for color, distortion, sizing, moiré reduction = 
and other functions are easily made by scrolling through a series 
of on-screen menus with our popular thumbwheel. Setting each 
individual adjustment is as easy as clicking on a mouse. ScreenManager is another 
Nanao innovation, and an answer to the growing need for less intimidating technology. 
With ScreenManager, Nanao’s award-winning family of monitors — featuring 
ultra high resolutions, sharp edge-to-edge focus, and energy-saving features — are better Superior In Every Detail 
than ever before. Because they re easier to use. Just think. You don’t have to keep looking ANAD LBA CORPORATION 
at your manual for instructions. All the adjustments you need to make are displayed right 23535 Telo Avenue, Torrance, CA 90505 
on the screen. When we developed ScreenManager, we put monitor control right where (310) 325-5202 Fax: (310) 530-1679 
it belongs – at your fingertips. [= i 1-800-800-5202 


EERENRI displays ‚ Server Manager on 
selected models. °°3 year on P & L. 1 paar on CRT. АЙ product names ате 
oF trademarks of ther respective companies. ©1994 Nanso USA Corporation. 
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® Datapro on CD-ROM 


Now you gain virtually instant 
access to Datapro's product and tech- 
nology services from your own PC, 
with Datapro on CD-ROM. 

Menu-driven software makes it 
simple to browse through the table of 
contents or search by keywords and 
subject to get fast answers to all your 
technology questions. And you can 
simultaneously view multiple reports 
and cut and paste between applica- 
tions to custom-tailor analyses. 
Available in both Windows and DOS. 


IF THIS IS HOW YO 


KEEP PACE WITH THE NEWEST 
INFORMATION TECHNOLOGIES, 
YOU NEED PROFESSIONAL HELP 


PRESENTING THE FULL LINE OF 
DATAPRO INFORMATION SERVICES 


Downsizing. Wireless. Client-server com- 
puting. Multimedia. ATM. Strategic plan- 
ning and sound business decisions 
depend upon keeping up with the latest 
information technologies, 

But you probably need a supercom- 
puter to sort through all the publications 
that end up on your desk. Sure, consul- 
tants can help, as long as you're willing to 
pay as you go. 

Isn't it time you turned to 
Datapro information services? 

For over two decades Datapro's 
unmatched information services have 
helped users, buyers, and managers of 
information technology plan effectively. 
And Datapro has been there every step of 
the way—from mainframes and dumb 
terminals, through the PC revolution, to 
the rise of internetworks. 

Today, with its staff of over 400 spe- 
cialists and more than 100 expert ana- 
lysts, Datapro has the resources to 
address virtually every critical issue in 
computing and communications. 


An essential resource for anyone 
who must evaluate, implement, 
or manage technology. 

Whether you want a quick overview 
or are looking to build a complete library 
of research materials, Datapro's compre- 
hensive information technology services 
can help you make decisions quickly. 
Charts, tables, and graphs make it a snap 
to compare product features, functions, 
and prices. And once your system is up 
and running, Datapro is there to help you 
manage and maintain it. 

That's why IT professionals use Data- 
pro to stay up to date. Sales and market- 
ing professionals count on us to help 
them track trends. And vendors turn to 
Datapro to size up the competition. 


Datapro's line of comprehensive 
information services can meet all 
your needs. 

With Datapro's complete line of infor- 
mation services, you're always in the 
know no matter what your concems. 


until a complete report is available. 

O User Ratings. Get beyond the hype 
and find out which vendors can really 
deliver on their promises. 

O Technology Concepts. Stay ahead of 
the game when it comes to vendor strate- 
gies and other vital issues. 

O Market Overviews. Discover the mar- 
ket's promising vendors and products. 

O Comparison Columns. The effortless 
way to make side-by-side appraisals. 

© Competitive Outlooks. Put products 
and underlying technology in perspective. 

O Product Reports. An in-depth look at 
specs, features and functions, pricing, 
interoperability, and other issues. 

O Management Reports. Practical 
advice from professionals that takes the 
mystery out of managing information 
technology. 


Business Services 

Datapro Online. Tap into three online 
databases from the office, at home, or 
even on the road. 

Reprints. A cost-efficient way to deliv- 
er your product message and verify prod- 
uct features and benefits. 

Feature Reports. Cull just what you 
need from Datapro's database of infor- 
mation services and put a sharp focus on 
strategic business decisions. 

Custom Publishing. Package the latest 
product information in a convenient, sin- 
gle source tailored to keep sales person- 
nel one step ahead of the competition. 


Consulting Services 

Help Desk. A telephone inquiry service 
to help you make the best use of your 
Datapro information service. 

Assist On Demand. Pay only for the 
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O Free Demo Disk 


Product & Tech- Business Services 
nology Services []Datapro Online 

О Computer Systems TI Reprints and 

O Communications Feature Reports 


U Custom Publishing 


information you need about a specific 
product, vendor, or technology. 

Surveys. Determine the strengths and 
limitations of your products—and your 
competitors'—from actual users. 

On-Call Consulting. Fast answers to 
most inquiries within minutes—via 
phone, fax, or electronic mail. 


Educational Services 

On-Site Seminars. Custom-tailor a cur- 
riculum in any aspect of information tech- 
nology right where you do business. 

Computer-Based Training. Get a 
grounding in the fundamentals or master 
advanced topics right on your own PC. 

Teleconsulting. Let a conference call 
between students and instructors ad- 
dress implementation issues that come 
up in later stages of a project. 


International Services 

© Datapro International. Get up-to- 
the-minute industry analyses and in- 
depth evaluations into the hands of pro- 
fessionals whose responsibilities extend 
beyond the U.S. 


Market Research Services 

Northern Business Information. A Data- 
pro subsidiary, Northern Business Infor- 
mation is the world's foremost strategic 
telecom research company. 


Send for a free demo disk today. 


DAIAPRU 


Datapro USA, 600 Delran Parkway, Delran, New jersey USA 
08075, Tel- 800-328-2776, Fax: 609-764-2812 
Datapro International, McGraw-Hill House Shoppenhangers 

Road, Maidenhead, Berkshire, England SLE 201, mr 
Tel -44 (0) 628 773277, Fax «44 (0) 628 773628 e 
а 


Please send me more information on the following Datapro services: 


Consulting Services Other Services 

CJ Help Desk C] Educational Services 
O Assist On Demand О Datapro. 

[ Surveys International 


O Northern Business 


Ci On-Call Consulting Information 


О "т interested in learning more about Datapro on CD-ROM 9 


Product and Technology Services 


O First Looks. Keep tabs on major Babies occi esl АНАНАН НЕНИН» o ——————— 
developments in information technology | en ae TOOP hnnan 
® Available on CD-ROM. o EE ннн N innit mae 
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pate in a class asynchronously. While it 
isn’t in real time, the opportunity for feed- 
back and participation is enhanced by rich 
two-way communications channels. 

New York University’s School of Con- 
tinuing Education has pioneered a Notes- 
based distance learning application (see 
the text box “Building the Virtual Col- 
lege” on page 56), and others are not far 
behind, including California Polytechnic 
and the New Jersey Institute of Technol- 
ogy. Collin County Community College, 
of Plano, Texas, is exploring the idea of 
creating a virtual college at which its stu- 
dents could learn from graduate students 
at a university. The transport will likely 
be via E-mail messages over the Internet. 


The Training Imperative 
But “the fastest-growing segment of edu- 
cation is within industry,” says Robert Sul- 


The s Peddie co ГЕРИ the 
envelope in (atiis education 


SALVATORE SALAMONE 


Ns Peddie School, in Hightstown, New 
Jersey, enjoys an unusual distinction among 
private secondary schools: In 1993, alum- 
. nus Walter Arinenberg gave it $100 million, 
the largest sihgle donation ever made to a 
prep school. The gift launched Peddie into 


i national prominence and afforded it the op- 


portunity to implement an ambitious tech- 
E ' program. While its wealth is by no 
eans typical, Peddie has certainly blazed 
a trail by demonstrating what technology 
сап до when resources are relatively un- 
constrained. 
Rather thah simply computerizing tradi- 


tional teaching methods, Peddie has used 


computers to change the entire education- 
al process. Students complete 


their course work using E-mail, an _-Stganization: The system. (Peddie uses Lotus 
electronic library, and unlimited Peddie School cc:Mail with a gateway to the In- 
Internet acce ss, all of which сап (бїт!) ternet.) While E-mail is certainly 
be EE from PCs in dorm Technologies: E-mail; used for mundane chores such 
rooms or from one of 60 public Internet digital library as distributing homework assign- 
PCs c connected to the school S — hebes: ments, its real value lies in the 
campus network. Peddie features wealthy patron; new way that it changes the student- 
a student-centered learning enVi- instructional models teacher relationship. Outside of 
ronment in which teachers are class, students can ask instruc- 
guides to Information resources, rem tors questions without having to 
rather than imparters of canned Lol make an appointment or swing 
material. In fact, teachers areas  . p às ini by the teacher's office. And they 
likely to be other Students asthey „„ can ask questions when they 


are faculty members; this redefi- 
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livan, dean of the Graduate School of In- 
dustrial Administration at Carnegie Mel- 
lon. “Industry is faced with the question of 
how to keep the work force up to speed." 

One answer, known as "training on de- 
mand," involves bringing information to 
employees at their workstations. “It’s just 
not feasible to put employees in class- 
rooms," says Learning Enterprise editor 
Manasco, who adds that classroom training 
is enormously expensive and notoriously 
inefficient in terms of retention and recall. 

Hewlett-Packard has harnessed one such 
solution to cut some of its sales-training 
costs from $2 million to $200,000 per year. 
Previously, the company brought a con- 
ventional dog-and-pony show to 12 dif- 
ferent cities, which took four to five weeks 
per quarter. Now, through an interactive 
satellite network, training sessions require 
just two days, and nobody has to travel. 


nition VES students more responsible 


for their own educations. - 


Quick Start 

The process begins on a student's first day 
at Peddie when, as part of orientation, he or 
she is given an E-mail ac- p 
count and is taught—by take x 3E: 

other students—how to Î 


use the E-mail system. ш 


“E-mail is presented as | 
a common thing: Here’s | 
the library, here’s the caf | | 
eteria, here’s your E-mail 
account, and here's how | 
you use it," Says Patrick | 
Clements, a teacher and | 
program director. 


E-mail has become a Students in Peddle's multidisciplinary 
way of life for the 500 Principio Project discuss thelr work with 
Peddie students and 70 Preram director Patrick Clements. 


faculty members: There are, on average, 
2400 log-ins per day to the mail 


think of them, instead of waiting 


Furthermore, the message and delivery are 
more consistent, and there’s a much short- 
er lag time between distribution and uti- 
lization of information. 

Through the use of advanced simula- 
tors, Burlington Northern Railroad, in Fort 
Worth, Texas, has boosted its training pro- 
ductivity by 15 percent per year and im- 
proved quality, according to Edward Butt, 
assistant vice president of technical train- 
ing. In the past, new engineers had to spend 
most of their training time in locomotives, 
which presented logistical challenges and 
limited the range of experiences encoun- 
tered during training. Now, with images 
generated on Silicon Graphics worksta- 
tions and a program from Hughes Elec- 
tronics, engineers experience a full range 
of real-world scenarios, including emer- 
gencies and varying weather conditions. 

Manasco, Schank, and Johansen all ar- 


until class meets the next day. 

E-mail is especially useful for foreign stu- 
dents or students who are reluctant to speak 
up in class. Students who don't formulate quick 
questions in the classroom find they have plen- 
ty of time to pose inquiries over E-mail. 

Good teachers take advantage of this. For 
example, Clements says he once received a 
message from a quiet student concerning a 

question about Huckleberry 
Finn; after responding with 
several observations, Clem- 
 ents asked the student the 
same question in class the 
next day and solicited his 
feedback. In this way, Clem- 
ents was able to draw out 
the student; he's convinced 
this wouldn't have happened 
Eugen. A without E-mail. 
Tools of the Trade 
Peddie students are trained 
in Internet access and the 
use of an electronic library, which includes an 
on-line card catalog, the full text of several 
years’ worth of the New York Times, citation in- 
dexes, and other resources. Students learn 
the basics of using these services so that oth- 
er courses can draw on common skills. 

One difference at Peddie is that there are 
no “classes of usage” for most information on 
the network, says Tim Corica, director of aca 
demic computing. “if something is made avait 
able on the network, it is available to every- 
one,” he explains. This philosophy typifies a 
shift in the teacher-student relationship that's 
designed to transfer more responsibility to stu- 
dents. “They must now go out and find an- 
swers to questions. And, more important, ask 


gue that the traditional training department 
is out of step with the times. “The para- 
digm of training as a separate, centralized 
department is dead,” Manasco says. “The 
new model is learning while working. 
Businesses are moving to decentralize 
training services and make them distrib- 
utable to the desktop,” he adds. 

Several factors are at work here. Train- 
ing departments are often among the first 
victims of layoffs because they’re seen as 
overhead. Yet, at the same time, the chang- 
ing nature and growing diversity of the 


Technology is evolving so quickly that 
skills require frequent refreshing. 

The result is that rather than teaching 
employees fundamental skills (especially 
since workers sometimes bolt to competi- 
tors), companies are instead trying to link 
learning to the job itself. This can take the 
form of expert systems integrated into 
the work area or even hand-held computers 
connected via wireless communications to 
a constantly updated infobase. Steve Linsk, 
former product marketing manager for 
multimedia tools at Asymetrix (Bellevue, 


[ 


WA), suggests another scenario: putting 
self-paced employee-orientation materi- 
als on a network server instead of print- 
ing up a book. 

Professor Schank is the high priest of 
just-in-time learning. “Anything not just- 
in-time is probably useless," he says. "Peo- 
ple learn [a skill] at the moment they need 
to know it. It's like learning to ride a bike; 
if you fall off, you don't need your par- 
ents to give you a lecture about the physics 
of motion and gravity. You need instruc- 
tion about righting yourself." 


work force require new kinds 
of training in cultural sensitivity, 
communications skills, and re- | 
mediation. Employees are more | 
geographically dispersed than in | 
the past, and turnover is higher 
because companies and employ- 


ees are less loyal to each other. MEME 


their own questions," says Corica. 

In one Peddie course, students 
must demonstrate proficiency at us- 
ing a dynamic-modeling program. In 
traditional teaching, the class might 
be given specific homework assign- 
ments that use the model, meaning 
that everyone does the same thing and 
all the answers come out the same, 

Without such constraints, one Ped- 
die student chose to model popula- 
tion growth as his project and built 
a model involving birth rates, death 
rates, and assumptions about cur- 
rent population levels. Using the In- 
temet, the student found census data, 
plugged in parameters, and ran his model. 

This was enough to satisfy the require- 
ments of the course. But then he went fur- 
ther, locating on the Internet resuits from 
other population models to see how his 
simpler version compared. Contrasting the 
different models became part of the proj- 
ect. In the end, the student had learned 
not just about the assigned software pro- 
gram but also about the science of popu- 
lation modeling. 


Preparing for Life 
Peddie's faculty members strongly believe 
in multidisciplinary studies to mold students 
who can tackle challenges in the real world. 
After all, business problems aren't parsed 
into neat little subjects where you only have 
to think about one thing at a time. To ad- 
dress this issue, last fall Peddie started a 
course called the Principio Project, which 
aims to break down traditionally fragmented 
approaches to learning. 

Directed by Clements, the Principio Project 


Peddie's Tim Corica believes the role of teachers must 
change to that of being a guide to resources instead of 
being a conveyer of facts. 


centers around the constant use of a laptop 
by every student and faculty member in the 
program. Thirty sophomores started this year 
in a pilot project with an academic focus 
on Westem culture. So far, they've struck up 
E-mail conversations with students living in 
the countries they're studying, and they're 
conducting research through a WWW site 
at the University of Granada in Spain. 

If the Principio Project 15 as successful 
as other efforts at Peddie, the school will 
have shown yet again how computer tech- 
nology can be used to change education. 
The best news is that not all of this tech- 
nology is wildly expensive. But the cost of 
doing it right is a lot more than just buying 
the hardware. 


Salvatore Salamone is a BYTE news editor 
based in New York. You can reach him on 
the Internet or BIX at ssalamone@ bix.com. 
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A Matter of Timing t 
Why is a paradigm shift in education hap- 8 
pening just now, and not earlier? “I don't § 
think education was really ready for this : 
more than a year ago," concludes Donavan % 
Merck, manager of the Educational Tech- $ 
nology Office for the California State De- 
partment of Education. In the not-so-dis- 
tant past, he says, most of the pressure to 
implement computers in schools came 
from the district level, from technology 
specialists who tried to push technology 
into the classroom. Teachers "looked at 
equipment such as videodiscs and soft- 
ware and felt that there wasn't enough 
there to justify the cost," Merck says. 
Now, falling system prices and the wid- 
er use of networking are helping to make 
the shift more feasible. “Тһе better quality 
of learning materials available from com- 
panies is helping a lot," Merck says. "Now 
it's the teachers who are going back to the 
district and saying they need this stuff." 
The shift from top-down to bottom-up 
adoption is making a huge difference in 
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4 The Internet Insider 
by Ruffin Prevost 

$14.95 U:S.A. 

ISBN: Era aa 


YELLOW PAGES 


SECOND EDITION | 


. The Internet 
` Yellow Pages, 
` Second Edition 
by Harley Hahn 
| mn Rick Stout 


. $28.95 U.S.A. 
Em 0- 07-882098-7 


The Visual C++ 
Handbook 
by Chris H. Pappas and 
. William Н. Murray — 


$34.95 U.S.A. 
_ 1580: D- т 852056-1 


Е Tuning Oracle 
- hy Michael J. Corey, 
Michael Abbey, and 
Daniel Dechichio 
.$29.95 U.S.A. 
ISBN: 0-07-881181-3 


| О Ok 


NOW FULLY REVISED & EXPANDED 


Everything You Need to Know 
About CD-ROM Technology in 


One Comprehensive Volume! 


This Exclusive Book/CD-ROM Package Includes 
e Sound Clips and Clip Art 

• Samples of CD-ROM Applications 

¢ Multimedia Authoring Tools 


Part buyer’s guide, part standards guide, and part troubleshooter, 
the BYTE Guide to CD-ROM, Second Edition discusses all aspects of this 
burgeoning technology s зо you can tas full الست‎ 


BYTE 
EXCLUSIVE —— PACKAGE = | G U | d е to 
| CD-ROM 


жы —`| 
» Quistanding Readly-to-Use Clipart 


System Regeirements Needed: 
Windows, a Saund Card, Mouse, ba CH Brive 


Second Edition 


by Michael Nadeau, 
Includes One CD-ROM 
| $39.95 U.S.A. 

ISBN: 0-07-882104-5 


Create Your Own 


No Prior, — Multimedia 
Computer M 
Enperignce 
Necessary 
- [ЇНЇ Your -M 
~ Make Tour Dun CI-AM 
- &eled the Best CO-AOM Applications 
- (Ise a па Network OSBORNE ti 
Gee oe -— 2 
Michael Nadeau dd. a 
BYTE Senior {dilar TR 
Available Now At Your 
ТИ Local Book & Computer Stores 
00 Workgroup Server 
е лера NES or Call Toll-Free: 1-800-822-8158 Any Time 
s. sat S ا‎ Cox Use your VISA, American Express, Discover or MasterCard 
ISBN: 0-07-881186-4 
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BYTE/Osborne Books are Available 


at the Following Locations 


ALABAMA 
Madison 

Madison Books 

and Computers 

PH: 205-772-9250 
FAX: 205-461-8076 


ARIZONA 

Tempe 

Computer Library 
PH: 602-820-0458 
FAX: 602-491-7971 


CALIFORNIA 

Berkeley 

Cody's Books 

РН: 800-479-7744 (In CA) 
800-995-1180 (Outside CA) 
Cupertino 

Computer Literacy 
Bookshops 

PH: 408-973-9955 


Stacey's Professional 
Bookstore 

PH: 408-253-7521 
FAX: 408-253-5861 


Irvine 

Irvine Sci-Tech Books 
PH: 800-229-9514 
FAX: 714-733-0122 


Los Angeles 

ASUCLA Students Store 
PH: 800-456-0019 

PH: 310-206-4041 
FAX: 310-825-0382 


Opamp Technical Books 
PH: 800-468-4322 
FAX: 213-464-0977 


Palo Alto 

Stacey's Professional 
Bookstore 

PH: 415-326-0681 
FAX: 415-326-0693 


Stanford Bookstore 
PH: 800-673-2348 
FAX: 415-322-2021 


Sacramento 

Tower Books 

PH: 916-481-6600 

San Diego 

San Diego Technical Books 
PH: 800-346-0071 

FAX: 619-279-5088 


San Francisco 

Stacey's Professional 
Bookstore 

PH: 800-926-6511 

E-mail: staceysbk@aol.com 


San Jose 


Computer Literacy Bookshops 


PH: 408-435-1118 
E-mail: info@clbooks.com 


San Luis Obispo 
Earthling Bookshop Inc. 
PH: 805-543-7951 

E! Corral Bookstore 
PH: 805-756-5315 
FAX: 805-756-5351 


Santa Barbara 
Chaucers Bookstore 
PH: 805-682-6787 
FAX: 805-682-1129 
Earthling Bookshop 
PH: 805-965-0926 
FAX: 805-962-6620 


UCSB Bookstore 
PH: 805-893-2082 


Stanford 

Stanford Bookstore 
PH: 800-533-2670 
FAX: 415-322-1936 


Sunnyvale 
Computer Literacy 
Bookshops 

PH: 408-730-9955 


COLORADO 
Boulder 

BiblioTck 

PH: 303-443-7037 


Colorado Bookstore 
PH: 303-442-5051 
FAX: 303-444-6604 


Colorado Springs 
McKinzey-White 


PH: 719-590-1700 


Denver 

Auraria Book Center 
PH: 303-556-3230 
FAX: 303-556-3736 


BiblioTek 
PH: 303-534-3460 


Tattered Cover Bookstore 
PH: 800-833-9327 

FAX: 303-399-2279 
E-mail: 
books@rarteredcover.com 
Englewood 

Softpro Books 

PH: 303-740-7751 

FAX: 303-740-8152 


Longmont 

United Techbook Co. 
PH: 303-651-3184 
FAX: 303-651-3405 


CONNECTICUT 
New Haven 

Yale Co-op 

PH: 800-ELI-YALE 
FAX: 203-772-3665 
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DISTRICT 

OF COLUMBIA 
Washington D.C. 
Reiter's Scientific 

& Professional Books 
PH: 00-537-4314 
FAX: 202-296-9103 


GEORGIA 

Atlanta 

Oxford Bookstore 
PH: 404-262-9975 
FAX: 404-364-2729 


HAWAII 

Honolulu 

Honolulu Book Shops 
PH: 808-847-5551 
FAX: 808-841-4674 
University of Hawaii 
Bookstore 

PH: 808-956-4338 
FAX: 808-956-4323 


ILLINOIS 
Naperville 

Books & Bytes, Inc. 
PH: 708-416-0102 
FAX: 708-416-0375 


INDIANA 

Fs. Wayne 

Majerck's Readers World 
PH: 219-482-1531 


MASSACHUSETTS 
Boston 

Charlesbank Bookshops 
PH: 617-236-7442 
FAX: 617-236-7418 


Waterstone's Booksellers 
PH: 617-859-7300 
FAX: 617-437-0997 
Burlington 

Softpro 

PH: 617-273-2919 


Co-Operative Society 
PH: 617-499-2000 
FAX: 617-868-7038 


Quantum Books 

PH: 617-494-5042 

FAX: 617-577-7282 
E-mail: 
quanbook@world.std.com 
Wordsworth Books 

PH: 617-498-0080 

FAX: 617-354-4674 
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AT NATIONWIDE STORES: 


Barnes & Noble 
Borders 


Computer City 
Media Play 
Software, etc. 
Taylors 


Newton Highlands 
New England 
Mobile Bookfair 
PH: 617-527-5817 
FAX: 617-527-0113 


Worcester 


Tatnuck 
Bookseller/Databooks 


PH: 800-642-6657 
FAX: 508-756-9425 
E-mail: 
databooks@delphi.com 


MICHIGAN 

East Lansing 
Grand River Books 
PH: 517-333-3666 


Flint 

Young & Welshans 
Book Sellers 

PH: 810-732-0626 
FAX: 810-732-2393 


MINNESOTA 
Minneapolis 

Baxters Books 

PH: 612-339-4922 
PH: 800-626-1049 
FAX: 612-339-6134 


NEW HAMPSHIRE 
Hanover 

Dartmouth Bookstore 

PH: 800-675-3616 (in NH) 
800-624-8800 (outside NH) 
FAX: 603-643-5170 


NEW MEXICO 
Albuquerque 

Page One, Inc. 

PH: 800-521-4122 
FAX: 505-294-5576 


NEW YORK 

New York 

Barnes & Noble 
Fifth Ave. 

PH: 212-807-0099 


Computer Book Works 
Warren St. 

PH: 212-385-1616 
FAX: 212-385-8193 


McGraw-Hill Book Store 
Ave, of the Americas 

PH: 212-512-4100 

FAX: 212-512-4105 


OHIO . 
Cincinnati 
University of 
Cincinnati Bookstore 
PH: 513-556-1800 
FAX: 513-556-5555 


BookStar 
Comp U.S.A 
Elek Tek 
Micro Center 
Super Crown 
Waldenbooks 


OREGON 

Portland 

Powell's Technical Books 
PH: 503-228-3906 

FAX: 503-228-0505 


PENNSYLVANIA 
Pittsburgh 

Book Center - 

U. of Pittsburgh 
PH: 412-648-2321 
FAX: 412-648-1902 


RHODE ISLAND 
Providence 

Brown Bookstore 
PH: 401-863-3168 
FAX: 401-863-2233 


TEXAS 

Dalla; 

Taylors Bookstore Ltd. 
PH: 214-357-1700 
FAX: 214-956-8012 


VIRGINIA 

Vienna 

Computer Literacy 
Bookshops 

PH: 703-734-7771 


E-mail: sales@tc.clbooks.com 


WASHINGTON 
Bellevue 

Tower Books 

PH: 206-451-1110 
FAX: 206-454-0453 
University Bookstore 
PH: 206-646-3300 
FAX: 206-634-0810 


Seattle 

University Bookstore 
PH: 206-634-3400 
FAX: 206-646-3340 


WISCONSIN 
Madison 

University Bookstore 
PH: 608-257-3784 
PH: 800-993-2665 
FAX: 608-257-9479 


Milwaukee 

Harry W. Schwartz 
Bookshops 

PH: 414-274-6460 
PH: 800-236-7323 
FAX: 414-274-6408 


Osborne :: 


Get Answers - Get Osborne 
For Accuracy, Quality and Value 
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how willing and eager instructors are to 
make the leap to educational technology. 

Another major factor is the rapidly 
evolving computer environment outside 
the classroom. Many parents work in 
companies where computer technology is 
prevalent and sophisticated; they’re start- 
ing to ask why schools lag behind, because 
they want their children to be trained in 
essential computer and information-gath- 
ering skills. Pressure from parents is start- 
ing to force school boards to spend more 
on technology. 

Nonetheless, there are many problems 
still to be solved before learning technol- 
ogy can be successfully applied in schools 
and companies. Some skeptics point out 
that new learning models rely too much 
on the presumption that students are curi- 
ous and have initiative, plus the social 
skills and attention span required for them 
to cooperate and work in teams. The be- 
havioral problems many teachers witness 
today and the knowledge gaps many com- 
panies are being forced to fill are evidence 
that more fundamental issues need to be 
addressed. 

Schank criticizes organizations for in- 
vesting too heavily in distance learning 
and collaboration, which he thinks miss the 
point of educational technology. “It leaves 
out the core problem, which is that peo- 
ple need to be able to experiment without 
fear of embarrassment and with experts 
looking over their shoulders,” he says. 

Another problem is that technology can 
widen the socioeconomic gap between in- 
formation haves and have-nots. A signifi- 
cant shortage of power- 
ful, easy-to-use tools for 
creating curricula con- 
tinues to suppress both 
the application of edu- 


APPLYING TECHNOLOGY 
CAN RESULT IN: 


* Boosting of curiosity, creativity, and 
teamwork 


* Changed role of the teacher 
* Reemergence of the apprenticeship model 


* Reduced intimidation and frustration among 
students 


* Reduced behavioral problems and improved 
concentration and self-image 


e Access to more Information (l.e., 
background on demand) 


• Richer information environment to 
penetrate "media overload" 


e Breaking down the walls of the classroom, 
integrating home, town, and world 


media authoring tools, such as ToolBook, 
use them to develop courseware of one 
sort or another. Unfortunately, the cost of 
doing so is significant: A 1994 study of 
computer-based training found that the 
mean number of hours required to create a 
single hour of courseware was 228, Linsk 
says. At a conservative rate of $100 per 
hour, that works out to more than $20,000 
per hour of courseware. 

On the other hand, that's significantly 
less expensive than transporting employees 
to a central location, putting them up in 
hotels, and forfeiting their lost productiv- 
ity —all to stuff their heads with informa- 
tion they'll largely forget. "If you distrib- 
ute the material, students can learn it 


themselves," Linsk says. "There's a mea- 
surable ROI in dollars saved, increased re- 
tention, and decreasing learning time." 

Linsk and others contend that the qual- 
ity of development tools has greatly im- 
proved, such that teachers with no pro- 
gramming knowledge can now create their 
own courseware. But this raises a ques- 
tion: Just because teachers of the previous 
generation knew how to write didn't mean 
they created all their own textbooks, so 
why are we to assume they will develop 
hypermedia software? 

A report by IBM Academic Comput- 
ing confirms this problem and highlights 
how little incentive teachers are offered 
for making the extra effort. Among the 
1000 colleges and universities surveyed 
in 1993 by the University of Southern 
California, 86 percent had no policy of re- 
warding faculty for developing course- 
ware or any royalty-sharing program for 
faculty-developed courseware. Sixty-five 
percent had no formal projects for devel- 
oping instructional software at all. 


Sane Solutions 

The solutions to these problems will come 
from the public, private, and nonprofit 
sectors. The ISTE, for instance, has de- 
veloped a set of proposed standards for 
institutions seeking accreditation to teach 
educational technology. Now approved by 
the National Center for Accreditation of 
Teacher Education, the standards dictate 
minimum equipment and course offerings. 
Executive officer Dave Moursund says 
that the ISTE is also working on a set of 
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FIVE GOLDEN RULES 


of technology in K-12 
education, including 
basic skills, use of tech- 
nology within a subject 


cational technology and 
its enormous potential 
for the future. To suc- 
ceed in the market, edu- 
cational technology re- 
quires the same sort of 
grass-roots army of do- 
it-yourself programmers 
that drove Lotus 1-2-3 
and Microsoft Visual 
Basic into corporations. 
Kearsley of GWU be- 
lieves the breakthrough 
may be the WWW, which 
he likes to refer to as 
“the network equivalent 
of HyperCard.” 
According to Asy- 
metrix’s Linsk, 50 per- 
cent to 70 percent of 
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1. Computers should be used to enhance, 


not replace, the teacher and supplement, 
not supplant, traditional teaching methods. 
Corollary: Computers should be used for 
the things they're good at, and people should 
be used for the things they're good at. 


. No more than 50 percent of the total in- 


formation-technology budget should be 
spent on hardware: 30 percent should be 
spent on software, and at least 20 percent 
should be spent on support. Don't skimp; 
buy as much horsepower as you can af- 
ford, because it won't become obsolete as 
quickly. 


. Find local partners to help with purchas- 


ing, and especially with support. Some com- 
puter and software companies have adopt- 
a-school programs (even if the companies 
aren't local, employees are willing to sup- 
port their alma maters). In additlon, many 


corporations extend support to local edu- 
cational institutions (in part out of enlight- 
ened self-interest, and in part because they 
can use the facilities after hours for their 
own training). 


4, All computers should be networked with 


outside access. Don't let a renovation pro} 
ect at your school or company occur without 
taking the opportunity to rewire. 


B. The best pilot classes for any new tech- 


nology are those that teach teachers to 
use the technology upon which a class is 
based. Thus, it's wonderful to use a dis- 
tributed Notes network to teach students 
about setting up and managing Notes in- 
stallations or other client/server infobase 
products. Perhaps less appropriate: test- 
ing your new Notes-based teaching system 
on a course about thirteenth-century Chi- 
nese vase decoration. 


matter, baseline equip- 
ment standards, and 
evaluation and assess- 
ment methods. Pilot 
studies are under way, 
although a draft of 
these specifications 
may not be ready for 
several years. 

In the public sphere, 
legislation and changes 
in regulations will be 
needed to boost educa- 
tional technology. Edu- 
com is spearheading 
an effort called the Na- 
tional Learning Infra- 
structure Initiative—a 
conscious play on the 
official name of the 
data highway, the Na- 


west" 


= VERSION 4.0 IS HERE! 
MES Call 1-800-642-1421 for details. 


Although 
there's no 
rating system 

for 
development 
tools, there LS 
a standard 


unit of 


measurement. 


These days, building 
applications for Windows? is 
the only way to succeed. And 
PowerBuilder® Desktop is 
the standard choice. Intuitive 
graphical painters and object- 
oriented features extend your 
development knowledge into 
a new environment. This 
comprehensive package 
includes a 32-bit Watcom™ 
relational database that allows 
you to develop SQL applica- 
tions right out of the box. 
Our ODBC connectivity and 
unique Data Pipeline easily 
migrate your data from flat file 
to relational databases. And our 


Automated Technical Support 


with Infobase, FaxLine and 
CompuServe gets you to 
Windows? and keeps you there. 
Quickly and affordably. 
Available at CompUSA, 
Egghead, Micro Center and 
other resellers. Or just call 


Powersoft at 1-800-642-1421. 


Powersoft. 


Building on the power of people. 
Circle 140 on Inquiry Card. 


tional Information Infrastructure. The for- 
mer aims to ensure that the latter includes 
a significant major educational compo- 
nent. 

To penetrate all schools—not just the 
ones with technology champions—tech- 
nology vendors need changes to be made 
in state purchase policies so no one has to 
sneak in software under textbook budgets. 
And somebody, probably the federal gov- 
ernment, needs to pick up the tab for the 
estimated $8 billion to $9 billion cost to 
connect every school in America to the 
data highway. 

Dr. Linda Roberts, special advisor to 
the U.S. secretary of education and direc- 
tor of the Office of Educational Technol- 
Ogy, points out that she is the first such 
advisor the Department of Education has 
ever had. The department is pursuing a 
variety of programs, including challenge 
grants for developing compelling educa- 
tional technology and direct grants to the 
states for technology planning. The good 
news, she points out, is that even with 
today’s minuscule technology budgets, 
there’s enough revenue potential to sup- 
port good products from private industry. 

“The bad news is that education as а 


share of the whole market is still pretty 
small," she adds. “So, we need some stim- 
ulus from the public sector to push for the 
advances that can make a real difference." 
One such program, which is a classic case 
of innovative public/private partnership, 
is Vital Links, a joint development of the 
Los Angeles County Office of Education, 
Davidson & Associates, and publisher Ad- 
dison-Wesley (Reading, MA). The pack- 
age will consist of a year-long U.S. his- 
tory course for children who have limited 
proficiency in English. 

To help defray costs and ensure a mar- 
ket for the product, the state education de- 
partments of California, Florida, and Texas 
are each kicking in $400,000 of develop- 
ment funding in exchange for a royalty 
stake. California has also funded several 
development projects by San Ramon- 
based educational software supplier De- 
cision Development. 

The ultimate boost for educational tech- 
nology may come from the data highway. 
"Everybody is excited by the idea of kids 
using the same materials at home and at 
school," notes Don Rawitsch of Jostens 
Learning. He speculates that Jostens 
"might team up with somebody like a ca- 


ble [company] or a telco" to deliver edu- 
cational materials directly into the home. 

Enthusiasm for educational technol- 
ogy, always high, has reached new levels 
because of the growing use of home and 
business multimedia, the high profile of 
the Internet and data superhighway, and 
the continuing pressure to work and learn 
more efficiently. Nirvana isn't here yet, 
and substantial hurdles remain, but there 
is a growing commitment from teachers, 
trainers, managers, and vendors to make 
better use of the technology that's already 
here. “We don't know yet whether every- 
body learns better with this stuff," says 
Dr. Miriam Masullo, a researcher with 
IBM in Hawthorne, New York. “But,” she 
adds emphatically, "we can’t find out un- 
til we try it.” M 
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1-800-238-7272 
Para Systems, Int. 
1455 LeMay Drive 
Carrollton, Texas 75007 
214/446-7363 
Fax: 214/446-9011 
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We interrupt “As The 
Hard Drive Turns” for 
| () breaking news from the 
= portable PC industry. 
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Reporter: We have an exclusive interview today witha 
person who wishes to be identified only as John Doe. Now 
tell me John, is ittrue you purchased a portable PC from опе 
‘of those “other” companies? 


John Doe: Yes sir, I’m afraid it is. I’m so foolish. I settled 
for a portable PC wifh a tiny 8. Ainch screen, a 250MB hard 
‘drive and minimum software applications. It sounded good 
at at the time, but that yas before I knew about the 4.2-pound 
Liberty from Gateway 2000* Its impressive 10.4-inch 
"Screen has 53 percent more active viewing area than the 8.4- 


"nth screen and it features amazing infrared technology that: : 


lets you use many cool IR features including wireless 
transfer, Til still be transferring files with those darn cables 
while Liberty users can simply beam files back and forth 
between their desktop PC or anothet Liberty. Plus, the 
Liberty DX4-100 Best Buj has a powerful 100MHz 


processor combined with a massive 720MB remoyable] har М 


drive, 24MB RAM, а TelePath™ 14.4 XJACK® fax/modem, . 


leather carrying case and Microsoft* Office Professional. 
How could I have been such a sap? Trelish the thought of 
having a Liberty. for about the same price. Now have to 
enroll in the:Pottable PC Protection Program and start a new 
life. If only I had gotten the Liberty from Gateway 2000! 


Reporter: Well, there you have if, This is just one of many 


portable PC buyers distraught because they bought a PC 


from one of the “other” companies. Remember, the Liberty 
is the latest:and greatest development in portable computing: 
Unless you want to end up. like this poor fellow, don't settle 
for anythifig less than à Liberty from Gateway 2000. Call 
them, today We now retum to "As The Hard Drive Turns.” 


-846-4289 
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Gateway 2000's new portable PCs ~ the Liberty and ColorBook. 


GATEWAY 2000® LIBERTY’ 


W 42 Lbs., 10" x 8" x 1.6" LIBERTY DX2-50 
W 10.4" DSTN Color Display 10.4" Dual-Scan STN Color 
Ш (МВ Video RAM Display, 8MB RAM, 340MB HD, 


W infrared Capability MS Works 
E Intel* 486 DX2 or DX4 $2799 
Processor 
Ш Instant On 
E NiMH Battery & AC Pack LIBERTY DX4-100 
Ш 2 PCMCIA Type II Slots 10.4" Dual-Scan STN Color 


Ш EZ Point" Integrated Pointer Display, SMB RAM, 540MB HD, 


B Removable Hard Drive MS Works 
Ш 78-Key Keyboard 
И Parallel, Serial, VGA & PS/2* $3499 
Ports 
m М5.005° 622 & wrw3.11 LIBERTY DX4-100 
E Microsoft® Works for Best Buy 


Windows™ 3.0 or MS Office 
Professional 4.3** 


**MS Office Professional 4.3 
includes Word, Excel, PowerPoint* 
presentation graphics program, and 
Access™ database. 


10.4" Dual-Scan STN Color 
Display, 24MB RAM, 720MB HD, 
TelePath™ 14.4 XJACK® Fax/ 
Modem, Leather Carrying Case, 
MS Office Professional 4.3** 


$4799 


LIBERTY PROFESSIONAL PACK 


MS Office Professional 4.3, PCMCIA TelePath XJACK 14.4 Fax/ 
Modem, Extra NiMH Battery, Leather Carrying Case 


$449 


" SERVICE AND WARRANTY 


Ш Lifetime toll-free service and 
Support. 

ll One-year limited parts warranty. 

Ш 30-day money-back guarantee. 


E Special VIP warranty. We'll 
ship a replacement to you within 
24 hours during warranty. Only 
available at the time of purchase 
for an additional $100. 


Toll free from Canada 


ivi 


800-846-3609 
Toll jy ess Rico 8 0 0 g 4 


“You've got a friend in the business. "® 


The Exclusive Story In Portable PCs! 


COLORBOOK?™ 


WB 5.7 Lbs., 11.65" x 85" x 1.77" 

B 10.3" DSTN Color Display 

E Intel 486 DX2 or DX4 Processor 

ll SMB RAM (Expandable to 
24MB) 

Ш 1.5MB Video RAM (includes 
512KB cache) 

ll Removable Hard Drive 

Ш 3.5" Diskette Drive 

E Integrated 16-Bit Sound and 
Speaker 

B NiMH Battery & AC Pack 

E EZ Point Integrated Pointer 

Bi 2 PCMCIA Type Il Slots 

Ш 85-Key Keyboard 

Bl Parallel, Serial, УСА & PS/2 
Ports 

Ш Padded Carrying Case 

E MS-DOS 6.22 & WFW 3.11 


Ш Microsoft Office Professional 4.3** 


HANDBOOK DX2-50 
2.94 Lbs., SL Enhanced Intel DX2 Processor, МВ RAM, 250MB HD, 
EZ Point Integrated Pointer, Leather Carrying Case, MS Works 3.0 


$1 999 While supplies last! 


` HANDBOOK® 486 


COLORBOOK DX2-50 


Deluxe 

SMB RAM, 540MB HD, TelePath 
14.4 Fax/Modem, Carrying Case, 
MS Office Professional 4.3** 


$3499 


COLORBOOK DX4-100 


Deluxe 

8MB RAM, 720MB HD, TelePath 
[4.4 Fax/Modem, Carrying Case 
MS Office Professional 4.3** 


$3999 


Call for details on our 
portable PC options! 


PAYMENT OPTIONS 


Ш Gateway accepts most major 
credit cards and C.O.D. terms. 

И Net 30-day terms and leasing 
options available to qualified 
commercial customers. 


6-4289 


B You can also apply for the 
Gateway 2000 DuoLine™ 
MasterCard® card, issued by 
Dial National Bank, Des 
Moines, lowa. 


"Intel Verified: 
Upgradable 


610 Gateway Drive * P.O. Box 2000 * N. Sioux City, SD 57049-2000 • Phone 605-232-2000 • TDD 800-846-1778 » Fax 605-232-2023 * FaxBack 800-846-4526 
Component Add-On Sales 800-846-2080 * Sales Hours: 7am-10pm Weekdays, 9am-4pm Saturdays (CDT) 
© 1995 Gateway 2000, Inc, Gateway 2000, black-and-white spot design. HandBook, “G” logo and “You've got a friend in the business" slogan are registered trademarks, and ColorBook2, Liberty, EZ Point, DuoLine and TelePath are trademarks 


of Gateway 2000, Inc. The Intel Inside Logo and Intel are trademarks or registered trademarks of Intel Corporation. All other brends and product names are trademarks or registered trademarks of their respective companies. All prices and 
configurations are subject to change without notice or obligation. Prices do not include shipping or applicable sales tax. 
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hese days, a question asked 
by many IT (information 
technology) professionals 
is: “On what platform do I 
build my computing enterprise?” The 
answer is no longer just a choice from 
among the different versions of the x86. 
Users now face an array of 486 CPUs 
from a variety of suppliers, plus DEC’s 
Alpha, Intel’s Pentium, various offer- 
ings from Mips, and two different fla- 
vors of the PowerPC—not to mention 
AMD's K-5, NexGen’s 586, and Sun's 
UltraSparc, which are all set to debut in 
the near future. 

For many years, system evaluators 
have relied on benchmark tests to help 
them sort through the computer-per- 
formance claims of competing manu- 
facturers. While benchmarking tech- 
nology has for the most part matured 
for single platforms, users today need 
tools that can measure performance dif- 
ferences among competing platforms. 

To that end, BYTE has released the 
latest version of our cross-platform 
Native Mode benchmarks, which are 
designed to be processor- and operat- 
ing-system-independent. Built on the 
foundation of well-known algorithms, 
they are not purely synthetic; that is, 
each test actually does something more 
than simply hand the processor a stream 
of ADD operations and call it a math 
test. In addition, many of the algorithms 
are more than merely academically in- 
teresting. For example, one of the tests 
actually uses an up-and-coming data-encryption algorithm, IDEA 
(International Data Encryption Algorithm). 

Let’s be clear up front: The Native Mode benchmarks are 
specifically designed to test CPU and FPU performance, although 
they also serve to exercise cache and system memory. But they are 
by no means the only benchmarks we'll be using here at BYTE. 
The Native Mode benchmarks will be followed shortly by our 
Application Simulation benchmarks and our cross-platform GUI 


Our new algorithm- 
based Native Mode 
suite tests processor 


performance and 
FPU capabilities for a 
variety of CPUs 
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benchmarks. In addition, we have at our 
disposal the InterMark suite, a significant 
new set of processor-independent tests 
from our sister organization, NSTL (see the 
text box “NSTL’s New InterMark Suite” 
on page 80). 


What's the Point? 

The Native Mode benchmarks are the con- 
tinuation of the algorithm-based testing 
we started over a year ago at BYTE. This 
was a departure from our previous CPU 
benchmarks, which were far more synthetic; some had little to do 
with real-world applications. For example, the old String Move 
benchmark was, on Intel processors, simply a series of REP MOVSx 
instructions nestled in a tight loop. 

We've extended our algorithm-based tests by adding more 
routines; there are now 10 in all. This variety is important. All pro- 
grams are not alike; a program is not just a few instructions that 
are repeated over and over. The mix of instructions found in a 
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spreadsheet program, for instance, is dif- 
ferent from the mix you’ll find in a word 
processing program. Having a larger col- 
lection of tests lets us examine a given 
system from a variety of angles. (For a de- 
scription of all 10 tests in the Native Mode 
suite, see the text box “What the BYTE 
Benchmarks Test” below.) 


The Pros 
BYTE believes that these new benchmarks 
are significantly superior to those we have 
produced in the past. Some of their ad- 
vantages include the following. 

First, the algorithms are well defined in 
thé sense that we can get a good idea of 


what a computer is doing at the source lev- 
el; that is, it’s spending this much time in 
a tight for loop and that much time in a 
switch statement. With profiling, we can 
also get a pretty good idea of what a com- 
puter is doing at the machine-code level. 
This allows us to home in on particular 
aspects of the system that is under test. 
For example, you can use the String Sort 
benchmark to explore how rapidly the pro- 
cessor (and the cache and memory sys- 
tem) moves blocks of data that may be 
aligned on arbitrary address boundaries. 
Similarly, the Fourier Coefficients bench- 
mark exposes the performance of the co- 
processor's (or, in some cases, the math 


library s) trigonometric functions. 

The second advantage is that the algo- 
rithms are manageable; this is just a polite 
way of saying that the programs are small. 
This means that, if you want to port these 
benchmarks to new platforms, you stand 
a good chance of succeeding in a reason- 
able amount of time. From the perspective 
of a magazine that must test boatloads of 
systems coming in from all points of the 
compass, this is not a trivial advantage. 

Third, we wanted these benchmarks to 
be useful across as wide a variety of sys- 
tems as possible. We also wanted to give 
them a lifetime that will last beyond the 
next wave of new processors. To these 
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` What the BYTE Benchmarks Test 


B Native | Mode benchmarks Bispresent a collection of i diverse US: With the Mean of the Numeric Sort and 


" SS " 


tam ete compressions, encryptions, and more. Here is a description of the TO benchmark tests. 


Numeric Sort. The Numeric Sort benchmark measures 
the time it. takes to sorta one-dimensional array of signed 


| long integers. It's built around the well-known heapsort al- 


gorithm. This is. a good, general-purpose test of processor 
horsepower, since sorting is a fundamental operation that's 


found inside applications ranging from databases to word 


processors to operating systems. 


String Sort. Like the Numeric Sort, the String Sort bench- 
mark has at its heart a heapsort algorithm. However, this test 
juggles strings of bytes rather than fixed 32-bit integers, 
thereby putting pressure on the system's ability to move ar- 
bitrarily long blocks of bytes to and from arbitrary address 
boundaries (something, for example, that word processors 


must often do). | | 


Bitfield. The Bitfield benchmark exercises a system's abil- 
ity to manipulate single bits. The test is actually construct- 


ed as a type of simulation. Specifically, the test mimics 
what. might. happen inside an operating system that uses 
a bit map in memory to keep track of the allocation of disk - 


blocks. 


Emulated Floating-Point. This test is fairly self-explana- 
tory; it performs fundamental math operations—addition, 
subtraction, multiplication, and division—with an IEEE-com- 
pliant floating-point package that makes no use of the math 
coprocessor, (Although the number format that we use is not 
strictly IEEE-compatible, it would be trivial to write translation 
routines to convert to and from true IEEE numbers.) 


Fourier Coefficients. This benchmark calculates the first 
n Fourier coefficients for a cyclic waveform constructed us- 
ing a logarithmic function. This algorithm exercises a system's 


trigonometric functions. 
| 
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Assignment Algorithm. The Assignment Algorithm bench- 
mark has a direct application to the business world. Basical- 
ly, it solves a simulated resource-allocation problem, and 
in doing so it performs a variety of operations on two-di- 
mensional integer arrays. 


Huffman Compression. This benchmark executes the 
well-known Huffman-method compression algorithm, which 
is still in use, in one form or another, within some graphics 
file formats. The routine combines text processing, man- 
agement of complex data structures (i.e., the benchmark 
constructs a kind of binary tree in memory), and bit-manip- 
ulation operations. 


IDEA Encryption. The IDEA (International Data Encryp- 
tion Algorithm) is a relatively new and powerful algorithm 
for encrypting digital data. IDEA is a block cipher that oper- 


ates on a group of 16 bits at a time. The benchmark test 
measures how quickly a system can encrypt and decrypt a 


byte stream. - = 


Neural Net. The Neural Net benchmark test is based on a 
simple back-propagation neural network, as presented by 
Maureen Caudill in her article "Expert Networks" (October 
1991 BYTE). The neural net is taught to recognize a number 
of ASCII characters. The resulting test is primarily a floating- 
point benchmark that makes heavy use of the exponential 
function. 


LU Decomposition. The LU Decomposition benchmark 
is constructed around an algorithm of the same name that 
can be used to—among other things—solve systems of 
linear equations. This benchmark primarily measures a 
system's fundamental floating-point capabilities: addition, 
subtraction, multiplication, and division. 
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ends, we incorporated dynamic work-load 
adjustment. A complete description of this 
concept appears later, but in a nutshell, it 
allows the tests to expand or contract, de- 
pending on the 
capabilities of 
the system un- 
der test, while - 
still providing 
consistent re- 


oorr eee 
iy | le algorithms a are e manageable; this is- 
+ just a polite way | of saying that the 


tial picture of, say, cache performance, be- 
cause an entire benchmark’s code (and, in 
some cases, the associated data) will fit 
inside at least the secondary cache of mod- 
ern processors. 

Once again, 
in our defense, 
this is really 
the way that a 
good program 


sults so that ac- — . uis should work. 
curate and fair programs i are small. This means that, iym Code éheuld 
comparisons -~ exhibit local- 
pA nassi: мапі to port these benchmarks to new maa А, 

The fourth |, E the program 
advantage is |. platforms, you stand: a good chance й. should spend 
thatthe bench- the majority of 
vun eii air succeeding i in a reasonable amount of time وا‎ og 
ten in ANSI C. ing instructions 


Consequently, we are able to port them 
across a wide range of processor and op- 
erating-system families. To date, we've 
run the benchmarks on 486s, 680х05, Pen- 
tiums, Mips chips, PowerPCs, and DEC 
Alphas; we've also executed the tests on a 
variety of Unix flavors, DOS, OS/2, Win- 
dows NT, and even the Mac OS. 


The Cons 

Now that we've blown our horn, it’s time 
for some honesty. The BYTE Native Mode 
benchmarks represent a significant addi- 
tion to the benchmarking phyla, but they 
do have their limitations. What follows 
are some specifics. 

First, the benchmarks are written in 
ANSI C. (Funny, isn't it? We just cited 
this as an advantage!) The problem is, be- 
cause the tests are written in C, the results 
are at the mercy of the available C com- 
pilers. A lousy compiler will yield a lousy 
benchmark score. In our defense, we're in 
the same boat as all the other developers 
who want to build as much portability as 
possible into their products. In the past, 
we skirted this problem, first by using our 
own version of the well-known Small C 
compiler, and later by hand-coding the 
tests in assembly language. 

However, in the current world of mul- 
tiple RISC processors paddling merrily 
through a stew of operating systems, those 
approaches were ridiculous to even con- 
template. We can promise that, as com- 
piler technology continues to advance, 
we'll pass the benchmarks through all the 
C compilers we can lay our hands on, and 
we'll make those results available to all 
who ask. 

Second, the benchmarks are designed 
with a "small-code, large-data" structure. 
The executable code portion of each test 
occupies less than 16 KB of machine code. 
It can be argued that this gives only a par- 


that are close together (preferably follow- 
ing one another) and relatively little time 
jumping across large address distances. 

Of course, as much as a programmer 
might wish for this ideal, some applica- 
tions simply won't work that way. We've 
heard of at least one large server applica- 
tion that, when profiled, followed an er- 
ratic execution path that spanned mega- 
bytes of memory. Also, it's likely that, as 
more multithreaded applications appear, 
programs will exhibit less and less local- 
ity. This is because, from the processor's 
standpoint, code will appear to jump all 
over memory space. Even though each 
thread may have considerable locality, the 
effect on the processor is definitely non- 
local. 

Third, the benchmark routines are sin- 
gle-threaded. This is not intentional; pro- 
ducing even a modest multithreaded ap- 
plication that is portable to such diverse 
systems as Extended DOS, Windows NT, 
OS/2, Unix, and the Mac OS is not a sim- 
ple undertaking. Nevertheless, we're cur- 
rently working on multithreaded versions 
of the benchmarks for those operating sys- 
tems that provide such support. 


Dynamic Work Loads 
We've incorporated some new tricks into 
the benchmarks that not only improve their 
accuracy but also increase their useful life- 
time and make them easier for an average 
user to deal with. One problem that we en- 
countered with our earlier benchmarks was 
trying to keep them up to snuff with the 
relentless advancement of computer-sys- 
tem technology. Each test in the bench- 
mark suite performed a fixed amount of 
work; consequently, as processors got fast- 
er, we were forced to either increase the 
work load of the test or seek a more accu- 
rate clock. 

The former meant recoding and recom- 
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piling the benchmarks, something that had 
to be done carefully to permit continued 
comparison with already-gathered data. 
The latter was difficult to do on standard 
PCs, where the clock updates only 18 times 
per second (the faster a test ran, the larger 
the error of the recorded time was). This 
problem led us, with our most recent DOS 
benchmarks, to incorporate a high-reso- 
Jution clock that depended on reprogram- 
ming one of the system’s timers. As nice as 
that was, it was completely nonportable. 

Our new benchmarks employ the afore- 
mentioned dynamic work-load adjustment 
system to deal with fast-executing sys- 
tems. In principle, this simply means that 
if a test runs so fast that the system clock 
can’t time it accurately, the benchmark in- 
creases the test work load—and keeps on 
increasing it—until enough time is con- 
sumed to gather accurate and repeatable 
results. 

For a specific example, here’s how the 
Numeric Sort benchmark adjusts itself. A 
global variable—we’ll call it global- 
minticks—holds the minimum number 
of clock ticks that the benchmark will al- 
low a test to take. The first step of the Nu- 
meric Sort benchmark is an adjustment 
phase in which the program creates a ran- 
domly shuffled array of long integers, sorts 
it, and measures how long it takes the sort 
to execute. If that time is less than global - 
minticks, the program then makes two 
copies of the array and tries again. This 
process repeats until the point where the 
program has made enough work for itself 
so that the test takes longer than g10ba1 - 
minticks clock ticks. 

A machine with a less accurate clock 
will be forced to sort more arrays at a time, 
but the results are always reported in arrays 
sorted per second. In this way, fast ma- 
chines, slow machines, machines with ac- 
curate clocks, and machines with less-than- 
accurate clocks can all be tested with the 
same code. 

This same principle is applied through- . 
out all the benchmark programs. Further- 
more, you can adjust the value of global - 
minticks to account for the accuracy (or 
lack thereof) of whatever clock routine is 
available on the operating system that is 
under test. 


Test with Confidence 

Another important new feature of the Na- 
tive Mode benchmarks is built-in statisti- 
cal controls. Each separate test (e.g., Nu- 
meric Sort, String Sort, and Assignment 
Algorithm) is run five times. For each test, 
the benchmark system averages the five 
scores, determines the standard deviation, 
and calculates a 95 percent confidence 
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ANDREW J. FRONING 


he InterMark suite, а new approach 

to testing systems, uses innovative 
technology from NSTL (National Software 
Testing Laboratories) and is based on 
Windows NT. It thoroughly tests standard 
system hardware, such as hard disks, 
CPUs, video adapters, CD-ROM drives, 
Sound cards, and network adapters, and 
also incorporates tests for peripherals, 
Such as printers, monitors, and modems. 
The suite is based on platform-indepen- 
dent code that's compiled to run under 
Windows NT for each of the ma ы 
jor platforms; therefore, it can cov- [| 
er the key computing platforms, + 


and its tests are portable. The m 


tests themselves are statically |: E mee 
linked, so they remain indepen- | 


tions. As this article went to press, NSTL 
was using versions for Alpha, Intel, and 
Mips processors. By the time this article 
sees print, an IBM PowerPC version should 
be ready. 


InterMark's Test Suites 

The InterMark CPU test suite measures 
the performance of the CPU and FPU by 
performing extensive 3-D point transfor- 
mations in double-float space and inte- 
ger space. The test retums the number 
of 750-point transformations that can 
be performed per second. (A single-point 


Inte ae AUT ODR. ISD] 
C Er mend ei 


dent of the user interface. The re- ۳ TTT 


source flles and the artwork are || i 
constructed to allow users to tailor |! 


the test environment without аё | 7] з 


fecting the execution of the tests. | mam 
This ensures that the tests exe- || 
cute in the exact same manner | 


on each platform, providing truly |= 


comparable results, where only the 
computers' architecture and their 
subsystems affect the outcome. 

InterMark also provides the 
framework for high-level appli- 
cation tests. Specific test scripts 
provide instructions that drive the + 
applications directly. (Of course, a 
user must have the appropriate licenses 
to run the applications.) 

But the true strength of the InterMark 
suite lies in its ability to measure a sys- 
tem's performance at its lowest levels. To 
reduce the time needed to produce accu- 
rate statistics about performance, these 
tests use a precision event timer to mea- 
sure system-response time for each task. 
Measuring response time also represents 
a real-world way to view system perfor- 
mance, because the tests judge the time 
needed to perform the many tasks that 
make up the operations of a program. 

The suite is also highly customizable. 
Using a system of plug-ins, the bench- 
marks can be upgraded to accommodate 
new tests. These plug-ins are accessible 
through a distributed PostScript-like lan- 
guage, TestScript, that controls opera- 
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NSTL's new NT-based InterMark suite works across 
a varlety of hardware platforms and tests the 
components shown at right. 


transformation is equivalent to nine mul- 
tiplication and nine addition operations.) 

The hard disk suite tests the speed of 
the hard drive during reading and writing. 
The tests simulate sequential, constant- 
rate sequential, random, localized random, 
and segmented activity in varying block 
sizes. The tests also measure the aver- 
age response time, worst-case response 
time, and CPU utilization of the hard drive 
and provide a strong indication of whether 
write-caching has been enabled. 

The video suite tests primitive GDI 
(Graphical Device Interface) operations, 
as well as the display of entire pictures 
generated by common applications, such 
as CorelDraw, Excel, Freelance Graphics, 


NSTL's New InterMark Suite 


OpenGL, PowerPoint, Word, and others. 
All tests are done by drawing into mem- 
ory, as well as drawing directly to screen. 

InterMark also provides extensive test- 
ing of BITBLT operations. The suite tests 
bit maps in sizes of 160 by 120 and 320 
by 240 pixels. InterMark also tests the bit 
maps in native-format and monochrome 
(4-, &, 16-, and 32-bit) device-indepen- 
dent bit maps. Other primitive operations 
tested include PATBLT, line draw, poly- 
gons, and ellipses. 

The sound-card tests play WAV files in 
both 8- and 16-bit formats and at varying 

1:3 frequencies; they report the time 
— 1*0 that files spend blocked in the 
—] driver as well as background CPU 
1| use. The level of CPU usage is 
I| important in multimedia environ- 
| ments, since it determines how 
I| much processing capacity remains 
‘| for CD-ROM and video operations. 

= | Insufficient CPU power could pro- 
a | duce faulty synchronization be- 
TEE | tween sound and video. 
КЕЧ The CD-ROM test suite probes 
| drive performance by measuring 
| access time and CPU use. Since 
CD-ROMs are widely used to store 
large amounts of graphical data, 
tm such as photographs, the 
р | 2€ tests measure the drive 
= speed during sequential 
| ® | reads (or writes, for CD-ROM 
"ÀJ writers) in designated parts 
ка | of the disk. The tests also 
m | measure the amount of CPU 
` resources required to trans- 
fer data at 150 and 300 KBps. Again, 
multimedia applications are especially 
sensitive to CPU use because they require 
synchronization between sound and video 
images stored on CD-ROM. 

Finally, the InterMark suite provides 
testing benchmarks for peripheral items, 
such as printers, modems, and NICs (net- 
work interface cards). Using additional 
test scripts, InterMark also supports tests 
for file servers, SQL servers, bridges/hubs, 
and other computing systems. 


Andrew J. Froning is managing editor of 
PC Digest and Software Digest, compara- 
tive reports published by NSTL. You can 
address questions about the InterMark suite 
to imark@nstl.com. 
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half-interval for the 
mean. If this half-inter- 
val is within 5 percent 
of the calculated aver- 
age, the benchmarking 
stops. Otherwise, a new 
iteration of the test is 
run, and the calculation 
is repeated. 

The upshot is that, for each benchmark 
test, the true average is—with a 95 percent 
level of confidence—within 5 percent of 
the average reported. By true average, we 
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outside the benchmark—a network-ser- 
vice daemon running in the background, 
for example—skews the timing results. 
You can then take the necessary steps to 
neutralize the problem and rerun the test 
program. 


What’s Next 

As important as we believe our Native 
Mode benchmarks are, BYTE recognizes 
that other organizations in the computer 
industry have spent considerable resources 
developing benchmarks of their own: 
BAPCo, SPEC, SysWin, TPC, WinMark, 
and WinTach, to name a few. 

We at BYTE applaud the efforts of the 
programmers and developers who built 
those benchmarks. There is considerable 
diversity as well as overlap in the areas of 
system performance that each benchmark 
suite seeks to measure. We'd be foolish if 
we didn’t recommend that you investigate 
them as well. What’s important is that you 
choose benchmarks that provide consis- 
tent, objective results and yield the kind 
of information you need. A CAD bench- 
mark won’t do you much good if you run 
a database shop, for example. 

Having said that, what kind of results 
do the new BYTE benchmarks give? For a 
first look, check out the review “Shoot- 
Out at the NT Corral” on page 115, where 
seven widely different high-end systems 
are put through the tests. 

As mentioned earlier, BY TE’s bench- 
marking efforts haven’t stopped here. We 
will be following our Native Mode bench- 
marks with a collection of Application 
Simulation benchmarks, which will be 
constructed with the same goals of porta- 
bility and repeatability. They will be dif- 
ferent from the algorithm-based tests de- 
scribed here in that their core will be built 
on public domain versions of common ap- 
plications: databases, image processing, 
spreadsheets, and word processing. In ad- 
dition, we will have NSTL’s InterMark 
benchmark suite at our disposal, as well 
as a variety of application benchmarks and 
tests for all sorts of peripheral hardware, 
ranging from monitors to disk drives. Stay 
tuned. Ш 


Editor's note: /nterMark is a registered 
trademark of NSTL (National Software 
Testing Laboratories), Inc., an operating 
unit of McGraw-Hill, Inc. 


Rick Grehan is a senior technical editor 
for BYTE reviews. He has a B.S. in physics 
and applied mathematics and an M.S. in 
mathematics/computer science, He can be 
contacted on the Internet or BIX at rick, g € 
bix.com. 


Since 1984, thousands of leading developers 
at a e М in over 60 countries have chosen HASP to 
protect their software. Why? Because HASPS 
security, reliability, and ease-of-use led them 
th е В е St to a simple conclusion: HASP is the most 
effective software protection system available. 
Protection 4 
Your Software NF ус 
Can Get? Е th "e : 


i iun, ii а 


products we we tested, EXC 
СЕ aC 
д y: a ( 


" Aladdin's HASP has helped us increase our revenues by providing. 
us with extremely reliable and user-friendly protection for our 
software. In addition, Aladdin's service and technical support are 
simply first class.” 

Frank LaMonica, Chairman, Vibrant Graphics 
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“Quark/QSS has chosen HASP and MacHASP to protect 
QuarkXpress® in our most demanding markets, because we believe 
that Aladdin’s products meet the high standards of reliability, 
compatibility and security required for these markets.” 

John MacMonagle, Purchasing Manager, Quark/QSS 


Software piracy is costing 3 бее over 

$12 billion a year in lost revenues. To date, 
over one million HASP keys have been used to 
protect billions of dollars worth of software 


СИМИН worldwide.‏ نت 
MacHASP™ - The Professional Software Protection System for the Macintosh‏ 
Call us today to find out how HASP can help‏ 
Aladdin's HASP gives our customers the key to protecting their NERA TVAE РЕКЕ‏ " 


investment in software development." 
David Assia, CEO, Magic Software Enterprises Ltd. 1 E 8 0 0 = 2 2 3 "i 4 2 7 7 


“We have been most impressed with the quality of the HASP keys, 
as well as with the excellent support provided by Aladdin. We have 


tried a number of protection methods, but for ease-of-use, cost, and The Pro fessional 5 G, hoice 


LADDI 


reliability, we keep coming back to HASP.” 


North Aladdin Software Security Inc.‏ 4 او اقا 
Jeremy du Plessis, Director, Indexia Research‏ 


America Tel: (800) 223 4277, (212) 564 5678 
Fax: (212) 564 3377 
E-mail: sales@hasp.com 


Intl Office Aladdin Knowledge Systems Ltd. 
] Tel: 972-3-537 5795, Fax: 972-3-537 5796 
COffiiDem/Spring 95 [f CeBIT 95 T F wm E-mail: aladdin @aladdin.co.i! 
Atlanta, Georgia HANNOVER Paris, France 
United Aladdin Knowledge 
April 1995 §.—— 15. 03. 1995 February 1995 Kingdom Systems UK Ltd 
Booth 2464  . Hall 18, Booth C58 Hall 1, Booth J74 Tel: 01753-622266, Fax: 01753-622262 
France Aladdin France SA 
€ Aladdin Knowleaga Systems Lid. 1985-1995 (12.94) Tel: 1 40 85 98 85, Fax: 1 41 21 90 56 
member of 


Ш Australia Conlab 3 8985685 Ш Benelux Aladdin Benelux 08894 19777 B Czech Atlus 2 766085 Ш Chile Micrologica 2 222 1388 
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The Net That Л 


FRANDALL D. CRONK 


Manages 


Not rain nor sleet nor 


Be. ince its seventeenth-century 
œ beginnings, the USPS (U.S. 
| Y Postal Service) has relied on 

B" after-the-fact contingency 
(ийй og A mail backlog was fixed after 
it occurred, not anticipated by monitoring 
mail flow across a network on a compu- 
ter screen. But for today’s system, which 
moves 580 million pieces of mail daily 
among 125 million locations, a failure to 
plan can lead to disaster. 

In many ways, the USPS typifies the 
problems of running a business in real time. 
Like many companies, it is struggling to 
catch up with new, geographically dispersed 


snow will stop today's 
U.S. Postal Service 
from delivering the 
mail. A new network 
of multiprocessor 
workstations finally 
enables contingency 
and traffic planning on 
the basis of real-time 
information. 


Operations Management System). It’s the 
critical first step of a plan that the USPS 
hopes will transform the organization with 
real-time, computer-assisted management. 
NOMS is a client/server application in 
which Windows NT-—based agents extract 
information in real time from legacy mail- 
transportation systems and feed it into a 
unique client environment. Each client, 
called a pod, integrates three computers into 
a single workstation that uses state-of-the- 
art technology for decision support, GUIs, 
and CTI (computer telephony integration). 
| Last fall, the USPS installed the first 
| NOMS test site at its headquarters in Wash- 


d c 
Robert Eárfew ine 
USPS manager of 


transportation 
systems information, 
stands at one of the 
three-Pentium 
multimedia 


workstation pods in 
the Washington, dem 
D.C., NOMS center. - 


MATTHEW BORKOSKI © 1995 


competitors that use the latest technology. To do this, it needs up- 
to-the-minute information about all its own operations 24 hours 
a day, seven days a week. 

To get this real-time information, the USPS has had to rely 
on production systems designed only to move letters and packages 
(with no support for contingency planning). The USPS must ex- 
tend these legacy systems without breaking them or even slow- 

"ing them down. Such an undertaking means integrating produc- 
tion data with information from hundreds of sources—including 
weather reports, phone calls, and faxes—into a work environment 
that facilitates clearheaded decision making. 

The USPS's answer to this challenge is called NOMS (Network 
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ington, D.C. Remote sites were 
established in Indianapolis (which 
is the Express Mail hub) and Chi- 
cago. The initial cost of these three 
NOMS sites, plus the development 
work that went into creating them, 
was $1 million. 

There are six pods in Washing- 
ton, D.C., and one each in Indi- 
anapolis and Chicago. For the pi- 
lot phase, the Indianapolis and 
Chicago pods are networked to 
Washington, D.C., for their server 
processing. During 1995, cach site 
is slated to get dedicated servers. 

NOMS serves threc principal 
functions. First, it's the "eye in thc 
sky" that gives the USPS an over- 
view of what's going on, answer- 
ing such questions as: Where are 
the logjams? Where is there any 
extra capacity? What routes are 
availablc? Second, NOMS is an 
automated decision-support sys- 
tem that helps managers ask the right questions and suggests 
appropriate solutions. Third, it's a communications hub that puts 
crisis managers in immediate contact with operations personnel 
at airports, mail hubs, and transportation-contractor sites. For 
the first time, the USPS can make a contingency decision, such 
as whether to roll out another 747 jet, based on accurate infor- 
mation about mail volume, facility considerations, weather con- 
ditions, and equipment availability. 

The primary NOMS site in Washington, D.C., (see the photo 
above) is the nerve center of an enormous transportation organi- 
zation encompassing a dedicated fleet of 25 aircraft, contracts 
with 70 air carriers. and 14,500 ground-transportation contrac- 


the Mail 


tors that cover over 2 billion highway miles per year. Inside the 
NOMS control center, four 67-inch high-resolution display pan- 
els look down on the six command and control pods. 

These pods are true multimedia workstations: They integrate 
telephone and fax capabilities and an interactive GUI into a vir- 
tual desktop comprising three 21-inch touchscreen monitors. The 
system architecture is such that a user can drag objects across 
physical screen partitions and perform all fax, telephone, and 
computer functions within a single virtual workspace. 

And just as no logical barriers exist among the video screens, 
none exist among applications, either. For example, the system’s 
software-based VRU (voice-response unit) is compatible with 
any PBX sold in the U.S.; it can handle IDMS (Integrated Data 
Management System) or VSAM (Virtual Storage Access Method) 
records from a back-end mainframe as easily as it can handle 
telephone numbers from its own automated Rolodex. 


Design Decisions 

NOMS was created under the direction of Robert Earlewine, 
USPS manager of transportation systems information, with the 
help of consulting firm Arthur D. Little (ADL, Cambridge, MA). 
The technical design and implementation were done by Edgewater 
Technology (Wakefield, MA). 

For the NOMS developers, the main order of business was to 
create a desktop that would provide an organized, unified context 
in which many different appliances, technologies, ways of com- 
municating, and modes of transportation could work together. 
The ultimate goal was to achieve a single view of any contin- 
gency. Some of the principal challenges are listed below. 


* Take legacy mainframe applications that think in terms of 
modes of transportation (e.g., rail, air, and truck) and get them to 
present information in terms of point-to-point delivery. 

e Access, through a common interface, data from mail-trans- 
port systems that use a heterogeneous mix of platforms, data- 
base managers, communications protocols, and applications. 

* Unify all user-interface environments, such as phone, fax, 
and computer, within a common touchscreen metaphor. 

* Extend computer-integrated telephony in the following ways: 
Migrate all "smart" functions to the LAN from the PBX; integrate 
telephony, LAN functions, and back-end mainframes; provide 
Rolodex-assisted calling of key contacts based on problem criteria; 
and pass along the current software context of any phone call 
(i.e., what the calling-pod user has on-screen) to any other pod. 

Altogether, the 14 programmers working on the NOMS project 
developed over 200,000 lines of new code. This work included 
constructing the universal VRU, building a work-flow manager, 
and creating a distributed, object-oriented operating system. De- 
velopment work began in March 1994, and the first pod was in- 
stalled during Labor Day weekend. Full installation at the three 
pilot sites was completed by December 1. 


THE USPS'S NEW NETWORK MANAGEMENT SYSTEM 


e Provide a real-time overview of mail _ 
and traffic flow within the USPS system, 
identifying trouble spots, unused 
capacity, and available routes. 


• Support automated decision making to 
help managers ask the right questions 
and to suggest appropriate solutions. 


• Function as a communications hub that puts crisis 
managers in immediate and direct contact with operations 
personnel at airports, mail hubs, and transportation 
contractors anywhere.along the USPS network. 


| Software Architecture 
and Implementation 


e NOMS functions as one large 
client/server application in which clients 
and servers alike can be multiple-CPU 
systems. 


* The system integrates a largely 

: 1  hardware-independent voice-response 
unit, a work-flow manager, and a distributed, object-oriented 
operating system. 


_ © Telephony integration (both voice and fax) was achieved 


in software by emulating analog phones usable with any 
PBX system; thus, it doesn't require the proprietary 
hardware characteristics of digital phone switches. 


e Servers use Windows NT for improved portability and — 
consistency across systems in addition to a large number 
of available off-the-shelf products. Clients use Windows 
for Workgroups 3.11. 


* All functions call a middleware layer that provides a 
consistent API. NOMS treats Windows, telephone boards, 
and NetWare IPX stacks as distributed objects that simply 
plug into known, standardized APIs. | 


Multimedia at 
| Work 


e Multiple display screens: 
enable operators to view 
and manage multiple types 
of data from multiple 

sources. 


e At the Washington, D.C., 
NOMS site, four 67-inch 
high-resolution panels display weather, traffic loads, and 

other systemwide information. 


e Each pod workstation uses three Pentium-based 
computers, each with its own separate 21-inch monitor, 
as a large virtual desktop; data can be moved across 
monitor and machine boundaries via a single keyboard 
and mouse. 
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Case Log - 3 Critical, 2 High, 1 Med, 2 Low 


Lists of USPS contingencies are А 
maintained in a Case Log that shows 
current problems, a brief description 
of each, and who is working on them. 


This series of who, what, why, when, P 
and where Problem Detalling screens 
show what steps have already been 
taken and help the operator determine 
if the situation warrants further action. 


The core of contingency management V 
is this Assessment Worksheet. At left, it 
suggests questions to ask and what 
information to gather. At right, it brings 
up automatic queries to USPS back-end 
mainframes. One high-level query might 
generate muitiple retrievals from one or 
more databases. At bottom, the 
operator enters actions to take. 


| [What is the final destination POC of the mad? 
Whete is the mail located at the moment? 
How is the mail containerized? 


How much additional mañ is ing trom other 
ceed 
How is the mail broken down by originating, 
-| destinating and transfer? 


| | ДСап any of the mail be diverted ог rescheduled? 


M 
| 
| 


е: 


New Action Plan Entry 


Solving Problems 
NOMS’s main task is to help people decide 
What to do when problems occur with mail 
flow, such as when a bulk-mail center be- 
comes overburdened or a piece of equip- 
ment breaks down. When a problem oc- 
curs, NOMS receives a call or fax over a 
WATS line from someone in the field or 
án alert is generated by one of the USPS's 
automated mail-handling systems. NOMS 
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has three main resources for looking at 
USPS contingencies at any time: a Case 
Log, Problem Detailing, and an Assess- 
ment Worksheet (see the screens above). 

The Case Log is a list of messages and 
problems to be logged in, assigned, worked 
on, and resolved. Problem Detailing com- 
prises a series of screens that provide op- 
erations experts with a structured way to 
determine whether a situation warrants fol- 


low-up. The Assessment Worksheet helps 
USPS staff members evaluate a problem 
and develop a structured analysis of the 
situation, query USPS production systems, 
and recommend solutions. Most activity 
in each pod is centered around the As- 
sessment Worksheet and its three compo- 
nents, which are called Suggested Ques- 
tions, Suggested Queries, and Action Plan. 

The Suggested Questions section occu- 

pies the left side of the Assessment Work- 
sheet. It contains questions that were 
asked when USPS centers faced a simi- 
lar problem in the past. 
22 Questions relating to 
Æ the same topic are put 
| together under head- 
ings such as Volume at 
11 Risk, Transportation, 
|| Mail Equipment, Ser- 
| vice, and Operations. 
Sample questions: What 
| is the primary class of 
mail being handled? 
lÎ Can any of it be deliv- 
MENS ered or rescheduled? 
Some questions can 
| be answered by call- 
А ing or sending a fax 
ll] to operations person- 
nel; this is a major rea- 
son for NOMS's exten- 
sive CTI capabilities. 
Other answers might be 
available from the USPS's production sys- 
tems. These are typically mainframes that 
perform such tasks as scanning and rout- 
ing mail, maintaining flight schedules, and 
programming intercity delivery routes. 
Gathering information from these systems 
is the role of the Suggested Queries section. 

There are two types of Suggested Que- 
ries—programmed and ad hoc. NOMS 
displays programmed queries in a win- 
dow, using icons to show the queries' sta- 
tus. A space-shuttle icon, for instance, in- 
dicates that a query has been launched. 
These queries appear automatically, with 
no action by the user; experience has shown 
that they probably contain the information 
needed to solve the problem at hand. 

An operator can also launch ad hoc que- 
ries, based on personal experience or new 
information. NOMS keeps track of what 
queries were made in regard to which 
problems so that the list of recommended 
queries can be updated. At present, this 
part of the system is updated manually 
by operations experts. But the USPS is 
considering building a learning algorithm 
into NOMS that will update the recom- 
mended queries automatically. 

A key benefit of NOMS is that it fa- 
cilitates the retrieval of information from 


M 


. Realtime 
; technology... 


| The OS for 


| Managers 


Maybe you can't please all Programmers won't waste time Line 
the people all the time, but learning a new OS for every 
programmers and managers project. And managers won't Realtime programmers like 
alike say they're happy they have to make another OS buying working with ONX. Managers 
use QNX for real time. decision. Speaking of buying, like succeeding with QNX-based 
NX can cut the cost of your roducts. And end users like 
MEME. mpl Ju Ns 
pay for only the OS modules ONX pleases 


ОМХ is a certified POSIX OS, so 
any UNIX? OS programmer can 


become productive in no time. Time-Saving Tools 


you use. all the people 
in real time. 


You get the standards you'd To find out | 
expect from any open-systems From the optimizing Watcom IEE about the 
OS (e.g. ANSI, TCP/IP, the X C/C++ compiler to our code- leading realtime 
Window System), but with generating GUI builder, QNX’s OS for PCs, call 
the performance you'd see rich development environment 800-676-0566. 


only with dedicated realtime  - can help you deliver EXT, #1003 
executives (e.g. 5 psec per | = better software sooner. 
context switch on an 80486). 


One OS Gig 


QNX’s modular, microkernel 
architecture lets you easily 
scale the OS to fit your platform — 
cash те, PDAs, robotic 
= ==; controllers, The Leading 
muc» instrumentation, 
4 whatever. 


Leading i in E ел се Tealtima OS far PCs since 1981]. - | Se ae 

и Leading in innovation (Mio tributad OS for PCs since тава) 2 

и Leading їп Market тале (Oh vory nfha» almas reci pn | 

QNX Software Systems Ltd., 175 Terence Matthews Crescent, Kanata, Ontario, Canada K2M 1WE “Tel: 61359 | 
European Division: 17 Bishops Court, Church Road, Bishopstoke, Hampshire, 5050 6PE, England Teli) T 0; 703 
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back-end legacy systems. Operations per- 
sonnel don’t have to know how data is or- 
ganized—for example, which fields in 
what tables of which databases need to be 
examined or how retrieved values need to 
be manipulated—to satisfy the original 
high-level query. Nor do users need to 
know the specific syntax required to pull 
data from certain systems. They only have 
to know how to ask an operational ques- 
tion, such as: Do alternate routes exist for 
mail headed through a particular airport? 
Typically, one high-level query results 
in a number of so-called atomic queries 
being launched against individual data- 
bases dispersed throughout the USPS. 
These can be retrievals against one data- 
base or from multiple databases. Some- 
times, when a back-end system cannot de- 
liver the requested information, the NOMS 
expert software will automatically apply 
workarounds or attempt to get the infor- 
mation from alternative sources. One of 
the NOMS development team’s important 
roles, in fact, was to ascertain which sys- 
tems could supply which parts of a high- 
level query and to then choreograph the 
necessary sequence of atomic queries. 
The third part of the Assessment Work- 
sheet, the Action Plan, is a set of alter- 
natives for action, drawn from historical 
records of how NOMS has solved prob- 
lems in the past. Action Plan items are 
updated manually by experts who review 
logs to see which items are used in which 
contingencies. And, in the future, reviews 
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and updates could possibly be done auto- 
matically by NOMS. 


Needed: Flexible Technology 

The USPS’s development plan was to have 
the first three NOMS centers on-line for 
Christmas 1994, to evaluate that experi- 
ence and make any necessary changes to 
the system, and then to deploy NOMS to 
perhaps 10 other sites around the U.S. 
during 1995. To meet the USPS’s require- 
ments, several key decisions were made 
up front. The most important of these was 
to focus on people, not systems. 

“The philosophy behind NOMS is not 
to tell people how to do their jobs,” says 
Bernard Markowicz, ADL’s senior con- 
sultant on the project, “but to provide them 
with as complete a picture as possible of 
what the postal network is doing. Hence, 
the integration of telephones and produc- 
tion systems and an Assessment Work- 
sheet that facilitates asking the right ques- 
tions but is not cast in concrete.” 


- -— 


TEM HARDWARE - 


NOMS servers are configured as follows. 


FILE SERVERS 


ө DEC XL90 Pentium-based computers, each 
with 32 MB of RAM, 2 to 8 GB of hard disk 
. Storage, and; a 17-inch DEC monitor. _ 


DATABASE SERVERS - 


* DEC 2100 Sables, each with dual 190-Мн: 
= Alpha CPUs, 128 MB of RAM, and 1208 
of hard. disk storage. 


* Each server has a DEC CD-ROM and tape 
tower changer. - E 

NETWORK CONNECTIONS 

Ы One Dialogic AMX matrix switch per pod. 


* One Kalpana Ethernet switch for 
connecting servers. 


* One SynOptics 3000 hub using 10Base-T 
connecting pods with servers, 


Technical decisions were also driven 
by the need for flexibility, integration, and 
speed. The developers decided to use Win- 
dows NT rather than Unix on the servers 
and opted to implement all telephony func- 
tions in software rather than on proprietary 
hardware. And they chose an architecture 
in which all software functions work with 
a common middleware layer rather than 
calling other functions directly. 

The NOMS developers decided to use 
Windows NT on the servers for two rea- 
sons: more consistency across major sys- 
tem platforms, and support by more ven- 
dors of off-the-shelf products than for any 
other operating system, including Unix. 
"Whenever anyone says 'Unix,' the next 
question always is: 'What flavor?'," says 
David Clancey, Edgewater Technology's 
technical director. “The best port gets you 
only 80 percent of the way there. We want- 
ed something that would be supported by 
the most people with the least amount of 
rework." On the client side, Clancey chose 
Windows for Workgroups 3.11, for simi- 
lar reasons. Visual C++ (including the Mi- 
crosoft Foundation Classes) was the pri- 
mary programming language used. 


Integrating Telephony 
The need for hardware independence also 
drove voice/data integration. Edgewater's 
developers chose not to implement com- 
puter-assisted telephony functions with an 
off-the-shelf telephony server that glues 
telephone lines into LANs. They decided 
against this because every existing VRU 
supports only a limited number of PB Xes. 
Instead, the developers implemented these 
functions in software on the NT boxes. 

A key decision was made to interface 
the functions to the PBX through analog 
ports. "The digital portion of a PBX is 
incredibly proprietary," says Clancey. "I 
cannot take an AT&T phone and plug it 
into an NEC or Northern Telecom PBX. 
But every PBX will take an analog phone. 
Because they all want to accept analog 
phones, they all accept commands entered 
using the flashhook interface." But Clan- 
cey notes that such commands vary from 
one PBX to another. For example, on one 
system, the flashhook-*-9 sequence will 
transfer a call, whereas on another system 
that same sequence will conference a call. 

But NOMS can take such differences 
in stride. “All I need to do is change my 
config file, and I can talk to any PBX in 
the U.S.," Clancey adds. “I can even do it 
at run time—not that you would install a 
PBX with the system running." 

NOMS employs Dialogics voice-pro- 
cessing boards installed in both the pod 
workstations (four lines per pod) and the 


Any computer information service that 


has a place for everything from dinosaurs to technophiles 


certainly has a place for you. 


At CompuServe, we know that one of the 


most important things you're looking for in 
a computer information service is not more of the same, 
but more of the different. So we offer the benefits of 
nearly 2,000 different places to go, and over two and a 
half million members worldwide. 


In our special-interest forums, you can 
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prehistoric dinosaurs to modern technology. Or get 


talk to people involved in everything from 


hardware and software support including downloadable 
freeware and shareware, technical support reps, and 
other users of your equipment to chat with. For reference, 
we have the Academic American Encyclopedia, business and 
magazine databases, and more. We also offer games, 


the Electronic Mall’, and other special features to make 


life more interesting, easier, and a lot morc fun. 
йй And CompuServe is just $9.95 a month for 
i unlimited connect time — day or night — to a 


full package with more than 100 popular services. News, 


stock quotes, travel arrangements, movie and restaurant 
reviews, and 90 e-mail messages a month are just some 
of what's available. Along with many other services for a 
nominal additional charge. 


So give us a try. To get your free mem- 


@ bership kit, just see your computer dealer, or 
call 1 800 487-4838 (614. 529-1349 for international 
inquiries). We'll have a whole bunch of special places 
waiting. Just for you. 


© CompuServe 


The information service you won’t outgrow. 
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VRU. As an operator talks over one line, 
software in the VRU tells the PBX over 
another line what to do—for example, to 
transfer or conference a call. With NOMS 
in operation, the only thing that needs to be 
transferred over the telephone line is the 
call itself. Everything else about the call 
can be transferred screen-to-screen or pod- 
to-pod over the WAN. 

"Let's say you're in Washington, D.C., 
and you're working on a problem," Clan- 
сеу explains. “1 can throw the 
whole problem over to 
Chicago. When they 
pick up the call, what 
I'm showing on my 
screen is now in front 
of the person in Chi- 
cago—the call, in- 
formation about the 
caller, and the full context of the prob- 
lem." This means that the person in Chica- 
go doesn't have to ask the D.C. user to de- 
scribe the situation simply because the two 
sites use different PBXes. 


CPUs 


Multiheaded Client/Server Architecture 

Another technical decision made by the 
developers was the most important of all— 
how to tie everything together in a way 
that would allow pieces of NOMS to be 
built both independently and in parallel. 


Hard disks 


Network 0S 
Architecture Pam 


Ob 


telephone boards Monitors 


"NOMS can be viewed as a single, large 
client/server application,” says Clancey. 
“The only difference is that it spans mul- 
tiple CPUs at both the client and server 
levels. Because objects may reside in dif- 
ferent process spaces, an entire infra- 
structure that allows these objects to talk to 
each other had to be built.” This is shown 
in the figure "Network OS Architecture." 

The operating system, called NOMS 
OS, views such things as Windows, tele- 
phone boards, and NetWare IPX stacks 


Network Operations System's Server OS 


Global interface 


Compound request 


interface 


Atomic request 


In the NOMS architecture, everyone has a specific Job to do. In the server, back-end queries are performed 
by agents that in turn are choreographed by agent managers that are under the control of an SRM. Other 
jobs are handled by other processes; for example, talking to the correct transport service is handled by 


a global interface. 
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as plugs in the sockets of a switchboard. 
Those sockets are APIs. Because of this, 
when NOMS was being built, all func- 
tions, including the operating system, could 
be built in parallel because every develop- 
er knew he or she had to provide (and talk 
to) known interfaces. 

One of the gee-whiz features enabled 
by NOMS's middleware is that the three 
separate Pentium-based machines in each 
pod act as one; each has its own moni- 
tor, but a single keyboard and mouse 
control all three machines. The 

NOMS OS handles such things 

as moving the keyboard fo- 

cus and sliding windows 

across screens. This three- 

in-one capability is similar 

to the DoD's (Department of 

Defense's) control pods. It was 

implemented in NOMS for the same rea- 

son it was chosen by the DoD—to multi- 

ply horsepower and screen real estate— 

but for NOMS it was developed at only a 

fraction of the price, because it used off- 

the-shelf components. (See the text box 

“System Hardware” on page 88 for a run- 
down of the NOMS system hardware.) 

The NOMS OS is broken into pieces, 
called stubs, that reside on every machine 
within NOMS—clients and servers alike. 
These stubs communicate with one an- 
other and with applications by passing 
messages. Within each pod, one master 
stub is responsible for handling commu- 
nications with the rest of the world. It 
knows where all objects in the pod reside, 
so when it's notified of an object event, it 
notifies all other affected objects. NOMS 
OS services, called global and local inter- 
faces, whose underlying intelligence re- 
sides in a client-request manager, send and 
receive information to objects outside and 
inside the pod, respectively. 

Two other pieces of the NOMS OS, cur- 
rently resident on the client side only, are 
the service manager and the object mover. 
The service manager is a process that man- 
ages one physical resource, such as a tele- 
phone. The object mover allows the seam- 
less transfer of objects from one display 
to another or from one pod to another. 


\ 


Meanwhile, Back at the Servers... 
The server side is similar to the client side. 
For instance, an SRM (server request man- 
ager) handles communications between 
each server’s objects and the outside world 
(see the figure “Network Operations Sys- 
tem’s Server OS"). A request for produc- 
tion data is an example of an internal object 
that communicates through the SRM to a 
transport service, such as TCP/IP. 

A server is likely to contain multiple 


REACH FOR THE STARS 


or generations, we have looked to the stars as symbols of that which cannot be reached. 

To be considered a star, one must display rare talent and ability to rise above the masses. 

While the average person may never literally reach the stars, it is possible to put one to 
work for you. * Consider the Samtron StarPower™ line of high resolution monitors. Featuring 
digital controls, flicker-free screens to ease eye strain and non-interlaced displays for edge to edge 
viewing, the entire line complies with EPA Energy Star" standards. * In addition, every Samtron 


monitor comes with an unparalleled three year parts and two year labor warranty, adding up to 


heavenly performance at down-to-earth prices. S 
* Contact your local dealer about the StarPower line. SAW; © NI 


You wont even need a telescope to see them up close. | MONITORS WITH STARPOWER™ 


The EPA Exergy Star" emblem dees ast represent EPA endorsement ei any product и service. Specifications subject ta change withent astice. VGA a 8 trademark ol international М Sereen is simulsied, 
Circle 121 on Inquiry Card (RESELLERS: 122). 
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15” Flat Screen 
1,280 x 1,024 (60Hz) High Resolution 
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SC-428UXL 
14" 1,024 х 768 (75Hz) High Resolution 
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The StarPower Line Features: 

* Super Fine Dot Pitch 

* Low Emission, MPR II 

* VGA, SVGA, XGA, VESA 
Compatible 

* Multi-Scan 

* Power Saving arama 
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18600 BROADWICK STREET RANCHO DOMINGUEZ. CA 90220 
TEL: (310) 537-7000 FAX: (310) 537-1033 

TECHNICAL SUPPORT: (800) SAMTRON 

DISTRIBUTORS: CANADA. TEL: (416) 858-3000 
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A Typical Site 
Configuration 
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in the systemwide deployment scheduled for 1995, 


U.S. 
Postal Service 


NOMS functions will be distributed aver large numbers 
of geographically dispersed machines on both the client 


and server sides. Resources can be added or duplicated 
simply by being plugged into the NOMS 05. 


physical or logical processors, including 
a database server, an applications server, 
and a file server. In the pilot NOMS sys- 
tem, the database and applications servers 
run on one DEC 2100 Sable, a dual 190- 
MHz Alpha machine with 12 GB of hard 
disk storage. The file server is a DEC 
XL90 with 2 to 8 GB of hard disk storage. 
The primary NOMS processor is called 
the APPS (applications server). An APPS 
machine is where data objects are created 
and destroyed, and it may be the sole pro- 
vider of a particular service, such as faxing. 
The principal job of the database server 
is to warehouse data retrieved from back- 
end systems for local manipulation by ap- 
plications. The database server stores Case 
Logs, Action Plan items, and contact in- 
formation for the Rolodex application. 
The file server captures information be- 
fore it's sent to the database server. This 
provides a place to buffer data received 
over the link and lets the DBMS—NT SQL 
Server—update the database at its own 
pace without tying up production systems. 
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Since data can reside in different loca- 
tions and can be organized using differ- 
ent access methods, the server provides a 
helpful layer of abstraction between know- 
ing what data to get and knowing how to 
get it. Knowing what data to get (e.g., 
which atomic queries to launch) is the 
job of the agent manager. Performing an 
atomic query (e.g., fetching a particular 
row from a specified table on a specified 
database) is the job of a process called an 
agent. For instance, an agent might invoke 
a 3270 "screen scraper," such as EDA/ 
SQL from Information Builders (New 
York, NY), or its own SQL script. 

Each agent is aligned against a particu- 
lar back-end system. One of the NOMS 
back-end systems is the NTMS (National 
Traffic Management System), a COBOL 
application that runs on an IBM 3090 lo- 
cated in Memphis, Tennessee, and tracks 
the progress of mail being scanned through 
bulk-mail facilities around the U.S. 

Minimizing the amount of time that cli- 
ents spend communicating with produc- 


tion systems was a key element of NOMS 
planning. Another was to allow multiple 
machines to be instantiated in the appli- 
cations-server and database-server classes 
to provide for load balancing, fault toler- 
ance, and disaster recovery. As clients be- 
come active, they communicate mostly 
with a "sponsor" applications server that 
becomes their primary service provider. 

When applications servers begin oper- 
ation, they register themselves in a domain 
database, called the server registry, where 
they store information about the services 
they provide as well as their address. Ap- 
plications servers also store a flag to in- 
form the system when they are busy or 
lose particular services. A service-broker 
process is responsible for finding a spon- 
sor server and a secondary server when a 
client becomes active. Once the client and 
the sponsor server establish a connection, 
all requests pass directly to that server. If 
the sponsor server becomes unavailable 
(e.g., due to a network problem or a system 
crash), the client can use the secondary 
server that it knows about or contact the 
broker for a new primary server. 


Progress Report: So Far, So Good 

NOMS provides a single information- 
workflow context in which USPS traffic 
data can be viewed, decisions can be made, 
and operations can be managed. Systems 
that view the mail differently, are pro- 
grammed differently, have different inter- 
faces, or run on different hardware are 
made to appear to NOMS operators as if 
they were designed from scratch to sup- 
port unified contingency management. 

As of last December, according to Earle- 
wine, NOMS was working as specified. 
“So far, operations for the holiday period 
are better than they were last year,” he 
notes. But he acknowledges the difficulty 
of assessing progress so early in the sys- 
tem’s life. “Can we say that last year we 
had so many pounds of mail backlogged 
and this year we have 10 percent less?” 
he asks. " When I built the system, I didn't 
have that kind of benchmark in mind,” is 
his reply. 

"What the system is doing is capturing 
the systematic information in one place. 
Now we are in the process of expanding 
that coverage so that there's a duplicate 
NOMS in each of the [USPS's] 10 opera- 
tions areas. That will allow managers in 
each area to do the same kind of contin- 
gency management, plant-to-plant, that 
we are doing across areas nationwide." W 


Randall D. Cronk is a Boston-based free- 
lance writer. You can contact him on the 
Internet or BIX at editors bix.com. 
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of the workbench apply to CICS programs as 
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State of the Art 


AGENTS OF CHANGE 


Beyond the hype, software is getting smarter at helping us solve real problems 
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he buzzword agent has been used 

^ recently to describe everything 

from a word processor's Help sys- 

tem to mobile code that can roam networks 

to do our bidding. The metaphor has be- 

come so pervasive that we're waiting for 

some enterprising company to advertise 

its computer power switches as empower- 
ment agents. 

Beyond the hype there is an emerging 
class of so-called intelligent software that 
eloquently solves business and scientific 
problems. It's this group of autonomous 
agents and "smart'' software that we ex- 
amine here. 

The next two stories look at the subject 
from a variety of perspectives: Kurt In- 
dermaur's “Baby Steps” puts the agent 
hype into perspective by detailing the most 
advanced implementations of agent tech- 
nology today and telling you what to ex- 
pect in the next two to fivc years. The 
story also looks at leading examples of 
smart software that doesn't travel the elec- 
tronic world on our behalf but uses AI 
principles and embedded knowledge to 
help us in our work. Peter Wayner's "Free 
Agents’’ examines how agent-oriented op- 
erating environments are evolving to pro- 
vide secure yet interoperable platforms 
for roaming software. 


Be Careful Out There 

Developments in these areas aren't hap- 
pening in a static environment. Àn un- 
stoppable force—symbolized by the 
explosive interest in the Internet—is push- 
ing us to link our computers into broad 
networks, and we will need a common 
language that can join everyone. Today, 
machines on the network can exchange a 
bag of bits, but the value of that is limited. 
If two machines are going to do any 
sophisticated collaboration across these 


networks, programmers will need to write 
special software that ensures our machines 
are ready to interact with each other. 

This interoperability is perhaps the 
greatest potential of autonomous software 
agents, which at their heart are mobile 
pieces of software that can run on any 
machine on a network. Some of the most 
promising agent software will establish a 
lingua franca for the network so that com- 
puters can exchange full-featured pro- 
grams. These programs include both com- 
mercial systems, such as General Magic's 
Telescript, and freely distributed software, 
like Tcl, which is available on the Internet 
and will soon be distributed by Sun Micro- 
systems. 

The data packets distributed by these 
systems will contain complete programs 
that will execute on a remote machine, 
which takes you beyond programs that 
now just send data for another machine to 
interpret. The extra flexibility to use loops, 
conditional branches, and subroutines will 
free network programmers in the same 
way that macros liberated spreadsheet 
users. 

Although autonomous software agents 
are just programs at their core, there are 
substantial differences between imple- 
mentations that distinguish between secure 
and suspect agents and those that accept 
whatever software comes their way. Af- 
ter all, viruses are also autonomous pack- 
ets of code, and developers of secure agent 
systems are going out of their way to en- 
sure that an incoming agent can't do any- 
thing more than the host allows it to do. 
Agent systems can defend against the 
viruses with a well-structured language 
that keeps the agent from accessing pro- 
tected memory or files. The agent’s host 
can also include a layer of encryption and 
cryptographic authentication to keep track 

of an agent's origin. 
While security is an 


Baby Steps Free Agents underlying theme of 
What agents will you use and create in Multithreaded agent operating systems the stories in this sec- 
the years to come? Look to today's are key to keeping users safe and com- tion, the complexities 
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don't stop once autho- 
rization is established. 
Research to determine 
how agents interact 
when exchanging data 
or services tells us that 
agents need to have ne- 
gotiation skills equiva- 
lent to those that peo- 
ple use to carry out 
business transactions. 


During his research for “Baby Steps,” 
Indermaur communicated at length with 
MIT's Media Lab, which conducts ongo- 
ing work on agent interaction. One pro- 
ject looked at how agents might be used in 
a commercial video-on-demand applica- 
tion, where agents recommend movies 
based on what you say you like and on 
your feedback from past movies an agent 
has recommended. Your agents might also 
communicate with other agents on the net- 
work to determine the favorite titles of 
viewers with interests similar to your own. 
Over time, your agent representatives learn 
and give preference to those outside agents 
that provide the most reliable recommen- 
dations for you. 

The downside, as Media Lab researcher 
Pattie Maes points out, is that people may 
be unwilling to share their movie (or other) 
preferences with agents that can then pass 
along this information to the video-service 
company or perhaps anyone else with ac- 
cess to the network. 

If you want to delve further into the issue 
of agent interaction, see Indermaur's de- 
scription of the Stanford Logic Group's 
work in “Baby Steps." In addition, you 
also might read Jeffrey S. Rosenschein's 
and Gilad Zlotkin's book Rules of En- 
counter: Designing Convention for Auto- 
mated Negotiation Among Computers 
(MIT Press, 1994), which uses the mathe- 
matical tools of game theory to design pro- 
tocols for how autonomous agents inter- 
act with each other. 


Back to Earth? 

Although autonomous agents and smart 
Al-based software cast the most sparkle, 
some developers still believe that some 
more earth-bound tools, such as the script- 
ing languages that underpin E-mail sorters, 
ultimately provide more utility to more 
people. Bob Balaban, systems architect, 
Lotus Notes Division, argues that most 
people don't need a “smart’’ agent to look 
over their shoulder, guess their desires 
(i.e., for message filtering), and proac- 
tively take action. “I know exactly what I 
want,'' he says, adding that he doesn’t 
want an agent to try to learn from his 
behavior. 

Consequently, the scripting language 
that is being added to the forthcoming 
version of Notes is the practical approach, 
according to Balaban. “This is where the 
rubber meets the road for commercial 
products. AI just isn't a slam dunk,"' he 
says. —Peter Wayner, Consulting Editor, 

and Alan Joch, Senior Editor 
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In the cockpit of every 
Delta Air Lines jet you'll 


find something absolutely 


critical to safe, legal, and efficient air travel: 
a FrameMaker” document. It's called a 
Minimum Equipment list, and it's also 


available on-line, for access via radio from 


dispatchers on the ground. © It’s one of 
many operational, technical, and administrative 


manuals that Delta writes and publishes in 
FrameMaker. Because FrameMaker gives 
Delta the functionality and flexibility they 
need to create, update, and consolidate their 
extensive documentation. © Particularly 
attractive were features like automatic 
indexing. Superior graphics handling. 
Multiplatform capabilities for file compati- 


bility across PCs, Macintoshes, and 


‚чь Жү н о ү 
on-line document distribution, complete 
with automatic hypertext links, through 
FrameViewer* & So don't just settle for 
any old publisher — fly first class with 
FrameMaker 4. Call 1-800-U4-FRAME 
Extension 018 today for a free copy of 
our program demo disk. And watch your 


publishing projects really take off with 


— 4 © Frame 
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State of the Art 


BABY STEPS 


They can’t fly yet, but intelligent agents and smart software are beginning to walk. 
Here’s how they can make you work smarter. 


KURT INDERMAUR 


hink the idea of intelligent software 
agents is being oversold? Coach may 
convince you otherwise. Developed by Dr. 
Ted Selker at IBM’s Almaden Research 
Center in California, this teaching assis- 
tant holds programming students by the 
hand as they learn the intricacies of Lisp. 
In a test using IBM programmers with no 
Lisp experience, student/Coach teams 
completed five times more training exer- 
cises involving database function calls than 
did students who didn’t have the aid of an 
electronic tutor. 

At the end of the training sessions, most 
Coach pupils said they liked Lisp; their 
untutored counterparts weren’t so enthu- 
siastic. Skeptics may scoff at agent hype— 
and the dearth of commercial programs— 
but if an agent can actually make using 
Lisp an enjoyable experience, maybe any- 
thing is possible. 

Assisting in education and training has 
been a worthwhile aspect of agent research 
over the past decade. But the agents be- 
ing developed and sold today cross a num- 
ber of application boundaries. They’ re de- 
signed to filter and gather information from 
commercial data services and public do- 
mains like the Internet and to automate 
work flow. Because the range is broad, it 
helps to separate agents into three main 
categories: advisory, assistant, and Internet. 


Advisory Agents 
Advisory agents don’t actually carry out 
tasks; like Coach, they offer instruction 
and advice to help you do your work. 
These agents are experts in a particular 
domain, but in the beginning, they have 
only rudimentary knowledge of you, your 
work patterns, and your preferences for 
managing your work life. As you go about 
$ your work, these agents learn such things 
Ё about you as your level of expertise, your 
or your areas of per- 
= sonal and professional interest. Then, either 
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Coach uses Al techniques to help beginning programmers learn 
Lisp. Here, the icons along the bottom represent the “Big 
Picture”: the main steps a programmer must follow to write 
database function calls. The dots trailing the file folder icon 
depict an animated image, which shows the user the actions he 
or she must take to move from one step to the next. This 
graphical shorthand keeps the agent small and fast and allows it 


to give advice unobtrusively. 


when you ask, or when the agent decides 
it's time to chime in, it offers advice or 
information. The longer you work with an 
advisory agent, the better and more timely 
its advice becomes. At its best, such an 
agent could anticipate your goals and offer 
to complete a task the way you've done it 
in the past. 

Selker, who is manager of USER (User 
Systems Ergonomics Research) at the IBM 
center, has been evolving Coach along 
these lines over the past decade. Coach, 
which is being converted from Lisp to 
C++, contains three independent but re- 
lated sets of knowledge to 
do its work. The first is its 
user model, where the pro- 
gram builds and maintains 
information about a user's 
Lisp-programming profi- 
ciency, his or her mistakes 
(and the chosen fixes), and 
what worked and what 
didn't work in terms of 
coaching. Coach also tracks 
the rate of change in each 
user's proficiency (and 
whether it's getting better 
or worse), and for each 
learnable task, how long it's 
been since it was last used. 
If a user has done some- 
thing correctly in the past 
and has trouble with it now, 
Coach can present an ex- 
ample from the user's own 
code. 

The user model is persis- 
tent—41t remains associated 
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State of the Baby Steps 


with a user from session to 
session. In a teaching en- 
vironment, the user model 
could be made available to a 
teacher to help him or her un- 
derstand just where a student 
might be having difficulties. 
In a commercial implemen- 
tation, the coach agent might 
pass the user model onto a 
human customer-service rep- 
resentative if the agent deter- 
mines a customer’s problems 
are beyond the agent’s capa- 
bilities. 

Second, Coach has knowl- 
edge about its subject matter. 
In the case of Lisp program- 
ming, Coach knows Lisp syn- 
tax, library functions, and 
concepts (e.g., evaluation, it- 
eration, and recursion). This 
knowledge base grows over time, auto- 
matically incorporating user-defined func- 
tions into its repertoire. Such a facility 
would be a welcome addition to any pro- 
gramming environment, particularly in a 
team setting in which you’re writing code 
for and using code from other program- 
mers. Your agent might suggest using an 
existing function or object before you re- 
invent one yourself. Keeping the domain 
knowledge separate from knowledge about 
coaching has made it easy to apply 
Coach’s framework to new domains. For 
example, Selker says Coach helped a sum- 
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In the agenttrainer facility in Edify, you click on any of the graphical images to fill In 
details. For example, behind the clock image is a scheduling calendar, which in this 
case is set up to schedule an event every Friday. 


mer intern inexperienced in programming 
create a Unix help system in just 10 weeks. 
The third knowledge set consists of 
coaching rules that tie user knowledge and 
the domain together. These rules help 
Coach gauge a user's level of experience. 
Update rules determine when the program - 
should refresh the user model to indicate 
that he or she has mastered a problem or 
when it's appropriate to present more ad- 
vanced usage options for a particular fea- 
ture. Consistency rules make sure that the 
user model doesn't contradict itself when 
the model is applied to related subjects. 
Finally, presentation rules determine how 
help will be presented to the user. For ex- 
ample, a user who's just starting out would 
want basic information, while an out-of- 
practice user may only need a reminder. 


Assistant Agents 

Assistant agents can be more ambitious 
than advisory agents because they often 
act without direct feedback from users. 
While this allows them to be much more 
powerful, it also raises a host of technical 
and even social issues that have yet to be : 
resolved. The concerns you might have 
over privacy and stifled creativity with an 
agent that is only offering advice become 
much more acute when your agent is ac- 
tually doing work for you. 

Current commercial agents that assist 
users have more or less avoided these is- 
sues because they're designed for specific 
domains. Smart mailboxes (see “Smart 
Networks," October 1994 
BYTE) and search engines 
are two well-known exam- 
ples of these applications. 
In addition, Edify (Santa 
Clara, CA) offers products 
for human-resource and 
voice-response systems. 
Edify's Electronic Work- 
force is an.agent-support- 
ing environment with a de- 
velopment platform and 
applications. The electronic 
workforce has three com- 
ponents: the agents, a run- 
time environment, and a 
visual programming tool 
that's used to train agents. 
The product incorporates 
agents to automate human- 
resources queries and cus- 
tomer-service telephone 
support and handle the be- 
hind-the-scenes paperwork 
of an employee-review 
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process. Charles Jolissaint, Edify's chief 
technology officer, says that agents allow = 
companies to augment traditional support ВЕЕ 
applications with automated, 24-hour-a- 


Lotus Notes - AVEHY DENNISON Profile 
Edit View Mail Compose Tex Tools 


00. Company Profile 
Design Window Help 


day services. For example, banking cus- 
tomers can request that they be notified 
immediately (via fax, telephone, or pager) 
if their account balance drops below a cer- 
tain amount, or buyers can be faxed a copy 
of the shipping manifest at the moment 
their order is shipped. 

Edify’s Workforce agents don’t start 
life with specialized knowledge. Devel- 
opers walk an agent through its paces to 
train, debug, and deploy it in the agent 
run-time environment. Because the pro- 
gram uses a visual programming environ- 
ment, developers never have to drop down 
to an underlying scripting language. The 
database backend can be any database that 
supports OS/2 clients, and the run-time 
environment itself is an applications server 
that can be distributed over multiple OS/2 
nodes. 

The run-time environment includes a 
resource manager and a scheduler, which 
both optimize and prioritize the system’s 
use of resources. The high level of system 
support and the capabilities of the operat- 
ing environment mean that developers can 
focus on developing their own agents 
rather than worrying about contention for 
telephone lines or other resources. Oper- 
ating-system support in the Electronic 
Workforce run-time environment makes 
agent development easier and, perhaps 
more important, reduces the risks of run- 
ning an ill-behaved agent. 

Another example of an assistant agent is 
a mailbox that can manage all your elec- 
tronic communications, including 
telephone, fax, E-mail, and pagers. 
From the first day you use it, the EI 
mailbox would convert one mes- 
sage format to another, depend- 
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01. General Description: 

02. Lines of Business: 

03. Recent Stock Performance: 
04. SEC Filings: 

05. Joint Ventures: 

06. Subsidiaries and Divisions: 
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Financial Results and Financial Performance Analysis 


Recent Newswires 


Recent Newspaper. Business and Trade Press 


01. Selected Newspapers: 


02. Selected Business & Trade Press: 


Marketing Analysis 
01. Markets and Market Share: 


02. Products and Services, Quality and Product Plans: 


03. Customers: 
Functional Area Comments 
Management and Board of Directors 
Analysts’ Reports 

01. Full Company Raports: 

D2. Industry Reports: 


Hoover can find and report back information from Notes databases and commercial data services. 
This screen shows a custom company-profile template, which the program can fill in for a one-time 
ad hoc query or automatically on a regular basis if the subject is a company you track over time. 


messages you receive. 

In the process of prototyping just such a 
mail agent, Pattie Maes, assistant professor 
and an agent researcher with MIT's Media 
Laboratory (Cambridge, MÀ) identified 
two important factors in the design of a 
good agent: competence and trust. To be 
competent, the agent must determine what 
tasks to do, when to do them, and the best 
way to perform the jobs. Maes observed 
that an agent that asks too many questions, 
interrupts too frequently, or does more 
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than the user wants puts users off. То be 
trusted, an agent’s actions shouldn’t sur- 
prise the user, An agent should ask before 
acting if the task at hand is new or if an 
action might bring about unanticipated 
results. 

While it’s relatively easy to describe 
competence and trust, it’s much more dif- 
ficult to develop an agent application with 
those characteristics, Maes notes. These 
characteristics must be molded for each 
application, which requires extensive user 
prototyping to get the right bal- 
ance between independence and 
intrusiveness. 

Henry Lieberman, also with the 
Media Laboratory, recommends 


ing on the device you use to ac- 
cess your mailbox (e.g., convert 
voice mail or a WordPerfect doc- 
ument into plain text for your 
pager). Then, rather than (or in ad- 
dition to) asking for explicit rules 
for handling your mail, your mail- 
box agent would observe how you 
process your messages and offer 
to set up rules of its own. Junk 
mail might automatically be rout- 
ed to a low-priority folder, urgent 
messages could be forwarded to 
you at home, and your electronic 
inbox could be prioritized based 
on the source and content of the 


Technology & Health: Class of Anticholesterol Drugs Cuts Risk of 
Death, Researchers Find — Marketing Duel Now Likely Between 
Similar Drugs Of Merck. Bristol-Myers — By Jerry E. Bishop Staff 
Reporter of The Wall Street Journal 

feles 11/16294 11 09 PM / Wal Street Jounal (Naber E ion) 


DALLAS ~ Tha long-awaited results of а chnicel viol ghowed thet a class cf powerlul new drugs to 


lower blood-cholesterol levels reduces the ntk of death as well es lowenng the risk of heart 
atack 


The results reeoived a major quesbon hat hes haunted the use of cholasteroHowenng drugs 
Previous studies with various such drugs heve shown a reducton in deaths from heart айас. 
But they had failed to show a lower overall death role, raising fears hal the drugs megh be 
causing соте other kind of medical problem, euch as cancer of sucidel depression 


Tha new findings alta ley the ground work аас ار‎ pes م سي‎ ١. Й 
Merck & Co. whose Zocor drug was used in the biol and Воис муа Squib Inc. 
sumer паме results for its competng drug, Pravachol 


| Inareportto be presented later today ol the annual meeting hêtê of the American Heart 


Hoover can also locate and retrieve news stories with topics of interest 
to individual users. Hoover's developers say that future refinements in 
the program will center on making the interface easier to use. 


that agent programmers always 
give people control over their 
agents' intrusiveness. Some people 
want to know what their agents 
are doing all the time and to ap- 
prove every action before it's be- 
gun. Other people are content to 
let their agents work without direct 
control. As people gain confidence 
in their agents' competence, they 
will likely want to change the de- 
gree of control they exercise over 
their agents. 

Assistant agents can make users 
more productive by reducing mun- 
dane tasks; by nature, they can be 
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less intrusive than advisory agents. How- 
ever, assistant agents' independence makes 
them more dangerous. We have less con- 
trol over assistant agents but may still be 
responsible for their actions. As a result, is- 
sues of security, liability, and payment for 
services become important. Your agents 
may incur charges or do something you 
might have implied but did not explicitly 
approve, and you could be held account- 
able for those actions. As rapidly grow- 
ing networks create more opportunities for 
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agent software, they also increase the cost 
of an ill-behaved agent (for details about 
how agent-based operating environments 
are addressing security, see “Free Agents” 
on page 105). Users and service providers 
will want to be certain that agents remain 
under control. 

SandPoint (Cambridge, MA) has grap- 
pled with the issues facing assistant agents 
in developing its Hoover search engine. 
This program works in conjunction with 
Lotus Notes to perform ad hoc or regularly 


WWW 


index 


structure 


Full-text 


scheduled searches of Notes' databases 
and commercial data services and then 
present the results to people in a Notes- 
format document. SandPoint has acquired 
access rights to commercial data sources, 
and it gives both systemwide and user- 
level control over how much money an 
agent should spend on given queries. Tom 
Henry, SandPoint vice president, says the 
biggest challenge now is to create a simple 
user interface so that information search 
and retrieval using software agents will 
become as natural for us as picking up the 
phone or reading a newspaper. Software 
agents will help accomplish this by know- 
ing where to look and how to find infor- 
mation, according to Henry. 


Internet Agents 

Agents and their related issues are espe- 
cially relevant on the Internet. Along with 
the explosive growth of the WWW (World 
Wide Web) has come the demand for tools 
to help us manage the vast amounts of 
available information, and agents (vari- 
ously known as WebCrawlers, Spiders, 
and Robots) often fit the bill (see the text 
box "WWW Agents"). 

Some Internet agents attempt to present 
an integrated view of the Internet as à 
whole, but the most common to date are in- 
formation gatherers (see the figure "WWW 
Topology"). These agents traverse the 
WWW and then report what they find to a 
home location. They collect information 


A growing demand for information- 
gathering and filtering tools on the 
Intemet has spawned a host of 
agents variously known as 
WebCrawlers, Spiders, and 
Robots. Some Internet agents 
attempt to present a view. of the 
internet as a whole, but the most 
common, shown here as service 
agents, travel the WWW and then 
report what they find. 

The spider is an indexer that 
examines HTML documents with 
the help of a “mite,” which extracts 
URLs. The indexer then uses the 
URLs stored in the database to 
bring documents to the home site, 
index them, and store the results 
in the database. 
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about the WWW itself (e.g., topology | 


or number of nodes), index the con- 
tents of remote sites to build an in- 
dex at their home location, or simply 
execute a search request. 

While the Internet agents don’t 
share much of the advisory and as- 
sistant agents’ user-interface sophis- 
tication, they have provoked a lot of 
discussion about what makes a well- 
behaved agent (see the text box 
“Agent Etiquette”). David Eichmann, 
assistant professor at the University 
of Houston-Clear Lake, has put his 
ideas about agent behavior into prac- 
tice in his work for the RBSE (Repos- 
itory-Based Software Engineering) 
program, for which he serves as R&D 
director. The RBSE agent balances 
the conflicting requirements of a low- 
bandwidth information gatherer with 
a two-part architecture—an agent and 
an indexer. 


The agent traverses the WWW, gather- 
ing information about the WWW struc- 
ture, which it then stores in an Oracle data- 


AGENT ETIQUETTE 


As it gathers information in cyberspace, a well-behaved agent 
should obey the following rules of conduct: ' 


e Identify itself 
Share its results with other servers 


e Moderate the speed and frequency of its requests 
e Limit searches to appropriate servers 
e Respect the restrictions of other servers 


e Determine the accuracy of the information it collects 


Although the Internet's openness as well as an agent’s poten- 
tial to mimic human behavior prevent enforcement of these 
guidelines, peer pressure has proven to be a strong force for 
cooperation on the Internet. A balance between the needs of 
service providers and service consumers may keep a steady 
stream of new, well-behaved agents in the pipeline. 


iSource: David Eichmann, the University of Houston—Gea Lake. 


base at its home site. It examines HTML 
(Hypertext Markup Language) documents 
with the help of a “mite,” a smaller com- 
panion that extracts URLs (uniform re- 


source locators), which combine mul- 
tiple protocols and access methods 
for WWW browsers into a single 
specification. The agent limits its im- 
pact on individual WWW servers by 
restricting itself to breadth-first or 
limited depth-first traversals of the 
Internet. The indexer then uses the 
URLs stored in the database to re- 
trieve documents to the home site, in- 
dex them, and store the results in the 
database. 


Communicating Agents 

The Internet is, and will undoubtedly 
continue to be, a great place for devel- 
oping agents, but developers must 
start from scratch when creating new 
agents. One result of this is that each 
agent reflects the design and coding 
idiosyncrasies of its author and is not 
likely to be able to interact with other 


agents. Such interactions might greatly 
improve an agent's efficacy—it could sim- 
ply ask another agent for information 
instead of attempting to find information 
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the ultimate operating system 
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Information Foundation is the 
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de 100K DOS6utilities—handy, but about 120K Multimedia+—fun, but can you spare 50-80K? — Internet utilities—where will you get 120K? 


If you don't have QEMM 75, 
what else have you sacrificed? 


Sooner or later, as you push the limits of your PCS capabilities, you will 

run into a wall. Memory limits. Drivers that won't load. Crashes. "Out 
of Memory” messages. And you'll run into this wall 

/ ÆN, whether you have one megabyte in your PC or 16. 

| ا ا‎ | Thats why millions of people, from PC gurus to 

v 4 J novice users run QEMM”. It fixes memory problems 

! . and keeps your PC performing at its best. 
Introducing QEMM 7.5 It Makes Room for All the Good Stuff 


Our newest QEMM takes into account the greater demands you're 
putting on ‘conventional’ memory today: device drivers, sound cards, 
disk compression, caches, network utilities, CD ROM drivers, etc. Not 
to mention all the stuff you want for tomorrow, like the drivers you'll 
need for Internet utilities. It finds room for all those things so you don't 
have to sacrifice capabilities you want— 


now or in the future. Hot new features 
MemMaker the memory utility Ш 100% Windows installable 
that comes with DOS 6 does an OK lll Faster 32-bit memory model 


Bi PCMCIA support 


job of delivering additional memory 
but it just hasn't kept up with demand- 
ing users. 

Say you wanted to run a mouse, 
sound card, SmartDrive, your DOS 6 
and Novell utilities and your Microsoft Bookshelf '94 CD ROM. You 
couldnt with MemMaker. Not unless you were willing to manually 


E Stealth Stacker saves 8-32K 

Bl QuickBootsaves time 

E Optimize/ Restore lets you 
revert to recent settings 
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Quarterdeck, 150 Pico Boulevard, Santa Monica, CA 90405 (800) 571-4860 


‘tune’ it. And then you might end up with 490K or so to use. But 
QEMM 75 routinely returns 634K of conventional memory. And when 
you consider as little as one ‘K’ of memory makes the difference 
between a program loading or not, you can see where an additional 
140K or so could be vital. 

À side benefit of running QEMM is that with memory 'elbow 
room’ you get more reliability—fewer crashes and hangs. And some 
programs (especially games) run faster and smoother. 


When you run DOS programs in Windows, QEMM 75 will pro- 
vide benefits for those programs, too. 
Many productivity programs wont 
even run without it unless you sacri- 
fice drivers and other goodies. 

QEMM 75 comes with a new ver- 
sion of our award-winning memory f 
utility, Manifest, which reports details aaa ay 
you can't find out any other way—like analyzer 


now runs in Windows. 
how Windows and the programs run- And it’s still free with QEMM. 
ning under it are using memory or what software is using your IRQs. 


There are dozens of new features and improvements to our new 
QEMM, making it even faster and safer. Find out for yourself. Visit 
your favorite software dealer or call (800) 571-4860 for a free brochure. 

Stop making sacrifices. Get QEMM 75—the safest, most powerful 
memory manager for Windows, DOS and games. 


AU 


sd, 


C194 Quarterdeck Otfice Systems, Inc. All nghts reserved, 
Trademarks are property of their respective owners. 


Fax (310) 314-4219 


Quarterdeck International Ltd, B.I.M. House, Crofton Terrace, Dun Laoghaire Co. Dublin, Ireland Tel. (353) (1) 284-1444 Fax: (353) (1) 284-4380 
Registered U.S. users of earlier versions of QEMM may purchase upgrades from dealers or direct from Quarterdeck for $29.95 plus $5 shipping & handling. Call (800) 354-4757. 
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future 
agents. 


on its own. But this would require 
agents to judge each other: Is this agent 
the agent I think it is? How reliable has 
this agent's information been in the past? 
In the future, agents may also have to ne- 
gotiate payment for services as they satisfy 
each other’s requests. Game theory plays 
an important role in modeling and studying 
agents’ behavior in such an environment. 
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State of Baby Steps 


Researchers, including Michael Сепе- 
sereth at Stanford’s Logic Group, are in- 
vestigating ways to create a common agent- 
communications language to facilitate 
interagent negotiations. Their КТЕ (Knowl- 
edge Interchange Format) and 
KQML (Knowledge Query 
and Manipulation Language) 
provide the foundation for 
interactions between agents. 
| Each KOML message is one 
| piece of dialogue, consisting 
7^ of a communications type and 

~ one or more KIF expressions. 
KIF is an enhanced version of 
the language of first-order 
predicate calculus, which is 
: used to declare information, 
information about information, and proce- 
dures. The communications type of a 
KQML message might be nothing more 
than a simple query or command, or it may 
be a more complex request for bids or a 
delayed request. Complete specifications 
of KIF and KQML, as well as source code 
for much of the Logic Group's work is 


a 
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available on the WWW at http://logic.stan- 
ford.edu. 


Do What I Mean 
While today’s agent-oriented products point 
to the technology’s potential, it will take 
more development work to produce wide- 
scale commercial applications. An intera- 
gent communications language will help 
negotiate one of the technical hurdles by 
reducing the time and efforts developers 
need to build an agent. We also still need to 
resolve some significant social issues, in- 
cluding agent security and who's respon- 
sible for an agent’s deeds and misdeeds. 
We have not created the general-pur- 
pose, intelligent agents of our imagina- 
tions, but we have taken the crucial first 
steps. Agents will someday make it possi- 
ble for software to “do what I mean, not 
what I say." Ш 


Kurt Indermaur is a senior software engi- 
neer at Intuit, Inc. He can be reached on the 
Internet at Kurt_Indermaur®@ intuit.com or 
on BIX c/o "editors." 
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CD-ROM publishers—gel the big picture! Genuine Fractal Quality™ 
Compress PC images down up in seconds—no special Fractal Compression™ from "prove your image. Call 
to 1% of their original size... hardware required—with Iterated is the quality today for a free demo disk. 
Maintain image quality...Get | Fractal Compression?" compression technology. Call (890) 437-2285 И 

fast decompression. See for (+1) (404) 840-0310 

yourself how a major pub- Lers discuss 0101211. Improve pour image. Call today. асе 

lisher puts over 10,000 No artifacts, no pseudo color, Join Microsoft, Grolier 

images on a CD-ROM. no Gibbs effect. High image and other powerhouse 

High quality images come quality at any resolution. CD-ROM publishers. Let Iterated Systems 


"WE SELECTED FRACTAL TECHNOLOGY AS THE BEST OVERALL. MIX OF COMPRESSION, IMAGE QUALITY AND SPEED," 
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FREE AGENTS 


How will we manage agents, whether friend or foe? Look to a new generation of operating 


environments that are extremely open and secure. 
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f you think slogging through dozens of 
E-mail messages each day is a chal- 
lenge, just wait. Queues of automated soft- 
ware agents may soon bombard you with 
incoming packages of programs that wait 
eagerly to execute with the click of an icon. 

Security is the most obvious problem: 
You will need to guard against wayward 
programs that install viruses, compromise 
the host, or pilfer your database. The flip 
side, however, is that agents must be free 
to perform valuable tasks and must be in- 
teroperable among a variety of computing 
platforms. This means a new generation 
of operating environments that are ex- 
tremely open and secure. 

How do you build these environments? 
As evidenced bv the first agent systems, it 
boils down to hard-core OOP (object-ori- 
ented programming), cryptographic algo- 
rithms, and lightweight, multithreaded 
kernels. 


Refining Telescript 

The preeminent agent operating environ- 
ment to date is Telescript, which was cre- 
ated by Jim White at General Magic 
(Mountain View, CA). The company 
counts several large corporate backers, in- 
cluding Apple, AT&T, Fujitsu, Matsushita, 
Mitsubishi Electric, Motorola, Northern 
Telecom, Sony, and Toshiba. Presently. 
members of the “alliance” (as these com- 
panies call themselves) are implementing 
the technology on their proprietary net- 
works. The first commercial product is the 
Telescript bundle in Sony Electronics’ 
Magic Link PDA (personal digital assis- 
tant) (see "Agent-Enhanced Communica- 
tor,” February BYTE). 

The Magic Link implementation of 
Telescript presents an interface showing 
three buildings that represent a home, 
America Online, and the AT&T Person- 
aLink network. You click on the appro- 
priate building to connect with the outside 
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Unleash your 
Pentium/Aloha! 


Microway's NDP Fortran & C|C++ are the 
only 32-bit compilers which take full ad- 
vantage of the Pentium and Alpha's dual 
numerics units. They run on DOS, UNIX, 
OS/2, NT and OS/F. To get RISC numeric 
performance from a Pentium or Alpha you 
need to schedule your code and use Su- 
perscalar optimizations. In his Jan. '95 Dr. 
Dobbs article, S. Fried describes how to get 
35 megaflops from a Pentium using NDP 
Fortran. The Alpha version of NDP Fortran 
hits 88 megaflops running on OS/F or NT 
systems or on DOS using Microway's new 
ISA add in card. Put our compilers or Pen- 
tium, 1860 and Alpha systems to work for 
you today. Call for white papers on Pen- 
tium, 1860, or Alpha Code Generation, 
OS/2 or our Pentium FDIV fix, now! 


i860/Pentium/Aloha 
SuperCompulers 


BX Series Pentium/Alpha/i860 Workstations - 
Microway's workstations and industrial PC's come 
configured with DOS, OS/2, UNIX, From....$2195 


Gigacube Three to six QuadPuters - Up to 24 
i860's for $50K! Computational Server runs NFS. 


Number Smasher 860 Upto 80 megaflops, 
does 1024 FFT injust .9 ms, From $2 


QuadPuter -860 Four 40 MHz i860's plus shared 
memory equals 320 megaflops 


ArrayPRO/XP™ - 100/200 megaflops, 400 MB/Sec 
memory, 80 and 33 MB/Sec DSP Interfaces.... $8995 


Number Smasher Alpha 100+ megaflops - this 
ISA Superscalar add in card runs on DOS or UNIX. 
lt uses Т8 links for parallel processing. From $5995 


NDP Compilers 


Microway's family of 32-bit compilers run on 
DOS, OS/2, NT, UNIX, and OS/F ernerating 
code for the Intel 386, 486, Pentium, i860 an 
DEC Alpha. 

NDP Fortran™ is a full F77 with complete 
VMS, F66, DOD, and MS extensions. 

NDP CJC-—" runs in K&R, ANSI and C++ 
modes and generates the highest quality 
numeric code of any 32-bit C compiler. 

NDP Pascal" is a full ISO Level 0 translator. 


DOS releases includes VCPI, DPMI, NDPLink, 
VM, NDPLib and GREX-Microway's bit mapped 
graphics library. The 486/Pentium version adds 
486/Pentium code generation, Clearview, the 
МОХ vector graphics library, and DPMI DOS 
Box support for demand paging and GREX. 

386 Version 4.41 

Pentium/486 Version 4.5...................... ...9995 
OS/2 releases use IBM Tools, take advantage 
of the IBM WorkFrame and include MGX 

т.с. ———————— $595 

486/Pentium 


Call for UNIX, OS/F and NT pricing. 
NDP Fortran 90 extensions to NDP Fortran...$295 


Research Pork, Kingston, МА 02364 USA 
[508] 746-7344 FAX (508) 746-4678 
Call for Germany, india, indonesia, Israel, 
Јарап, Poland, Russia and U.K. 
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world, or you click on the home icon to 
open your own files or applications. 

Telescript lets Magic Cap users send 
executable programs in the form of agents 
through the network. We were able to test 
this when we opened an E-mail message 
and clicked on an installation icon: A soft- 
ware program automatically installed it- 
self on our system, and the icon disap- 
peared, all without our having to insert a 
disk and type install. 

This implementation shows that Tele- 
script isn't vaporware. However, devel- 
opers who aren't part of the alliance can't 
yet tap into the language's full potential 
because a developer's kit and an API spec- 
ification are not available. 


Rogue-Agent Security 
As of press time, General Magic continues 
to guard details about the core of Tele- 
script, because the company says that pub- 
lication could endanger licensing efforts. 
Nevertheless, insights into the internal de- 
tails of the language continue to become 
available since our last look at the product 
(see “Agents Away,” May 1994 BYTE). 

At its heart, Telescript's development 
environment is much like Smalltalk's. 
Everything, from the data to the processes, 
is an object and part of the basic object hi- 
erarchy. Telescript is an interpreted Ian- 
guage, and this provides much of its se- 
curity. Each incoming agent can access 
only its own objects or other objects in the 
system that it is explicitly allowed to touch 
by the agent’s creator. It can't write 10 sys- 
tem memory or to the disk, which is how 
many viruses do their damage. 

Each Telescript agent has an identity 


191.8.3.40 ) 


“Go to 
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that is cryptographically authenticated. In 
addition, each agent traveling on a net- 
work is encrypted using the RC4 data- 
encryption algorithm. Telescript uses tech- 
nology licensed from RSA Labs (Redwood 
City, CA) to perform both authentication 
and encryption. Also, Telescript is flexible 
enough to use different methods, like the 
digital signature standard. Some people 
(e.g., end users and Telescript developers 
alike) may be forced to use weaker meth- 
ods because U.S. export laws prohibit 
some encryption software from leaving 
this country. 

The foundation class of Telescript’s ob- 
ject hierarchy is the process (see the figure 
“Ап Agent Rendezvous"). This is an object 
with a packet of code, some data objects, a 
stack, and an instruction pointer. The Tele- 
script engine on each network host runs 
multiple processes and preemptively 
switches between them. This allows the 
engine to host multiple agents that swap 
data and information. 

Two important types of processes are 
the agent and the place, which have a sym- 
biotic relationship. A place is a unique net- 
work address that is metaphorically the 
gathering place for agents looking for a 
particular type of information or solution. 
A Telescript engine on the network might 
support several places and services waiting 
to dispense information. 

Procedures and functions at a place 
maintain the objects that exist within it. 
The method entering runs whenever a 
new object appears within a place. This is 
often an agent that arrives off the network 
or that a local programmer created. It 
could even be a different type of object 
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—John Jerney 
—Peter D. Varhol 
Dr. Dobb’s Journal | Pen-Based Computing 


ФА real Newton® 
| Programming book 
has finally arrived.” 
—Steve Mann 
PIE Developers 


“His (Cox's) excellent The Fuzzy 
Systems Handbook presents a 
complete fuzzy-modeling system 
(source code included) and 
explains how to use it. 


Software Develop!" | 

Newtonsc прі" F |f you're curious about develop- 
te ing Newton applications, but don't 
pen want to pay $800 for Newton 

i Toolkit (NTK), this book deserves 

S attention.” 


“|f you're new to fuzzy logic, this 
is the best place to start!” walter R. smith 


—Philip Chapnick 


—Vernon Huang 
Intelligent Newton Magazine 
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SuperHighway Access” 
From Frontier 


‘Technologies 


The Most Powerful 


Internet Access Available. 
What Lotus 1-2-3* did for spreadsheets 


in the '80s, SuperHighway Access will do 
for the Internet today. It will change your 
view of how an Internet access product 
should look. SuperHighway Access is an 
integrated suite of dial-up Internet applica- 
tions including WWW, Gopher», FTP, 
WAIS, E-mail, News Reader, CSO Phone 
Book and more. 

Unlike Mosaic, SuperHighway Access 
allows you to launch up to 30 simultane- 
ous Internet requests. No more waiting 
around while a complex document is 
downloaded. And, our Internet Organizer 
lets you easily sort Internet resources into 
folders you define. Your online searches 
will become much more productive. 

Call today and put the most powerful 
Internet access program to work for your 


State of the Art 


or another subordinate place. The method 
exiting runs whenever an agent leaves the 
place. 

Several agents can share the same place 
and set up communications between each 
other. An agent does this by issuing the 
Meet command, whch effectively allows it 
to publish the location of some of its 
internal objects and methods to a particu- 
lar agent. This allows the initiating agent to 
reveal parts of its internal state and ex- 
change data without compromising all its 
information. 

Telescript includes a command called 
Go, which lets an agent request a certain 
place by its network address. The Tele- 
script engine that is running the agent is 


company. SuperHighway Access from 
Frontier Technologies. 


1-800-929-3054 


Frontier 

Technologies 

Corporation 

The Technology Leader In Network Applications 


FAX CALL EMAIL BBS 
414-241-7084 «414-244-4555 _ Superliga! — 414.243.7083 
@trontieriech.com 


responsible for packing up the agent with 
all its data, stack, and instruction pointer 
into one package that travels off to the 
Telescript engine supporting that place. 
When it arrives, the receiving Telescript 
engine sets up the package as a local pro- 
cess and begins its execution at the next 
instruction. This one command makes it 
simple for programmers to create agents 
that roam the network because all the work 
is handled at the lowest level. 


A Development System 
General Magic expressly designed Tele- 
script to handle network communications 
and make it simple for software to move 
and run successfully between machines. 
Quasar Knowledge Systems (Bethesda, 
MD) sells an enhanced version of Small- 
talk, called SmalltalkAgents, that is in- 
tended to provide all the functionality of 
Telescript in a more traditional package. 
SmalltalkAgents works as a distributed, 
preemptive operating system for computers 
that use Smalltalk. The main difference 
from Telescript is that SmalltalkAgents 
is a complete and extendible software 
development environment and layered 
operating system that comes with all the 
source code. All the tools necessary to 
create applications or to build distributed 
client/server code are available in Small- 
City/State/Zip talkAgents. Also, you can import Smalltalk 
: code from other systems. 
New Address: You would normally use Smalltalk 
Name to create objects that ran both on your 
machine and on computers that work 
together to do particular jobs. The structure 
dba of SmalltalkAgents makes it possible to 
Е а-н Ны UNES f و‎ change the internal system to run incoming 
BUTE agents in a protected manner to prevent 
Because the Experts decide 
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Announcing CodeServer 
Discover Client/Server Power with xBASE 


file compatibility from C, C++ and Basic. 


Wit 


With our new CodeServer, your 
data is safe, your software is 
reliable and you save $$ with 
royalty-free distribution. 


Completely Scalable Technology 


Move from single-user, to multi-user, 
to Client/Server, all using the same 
CodeBase API-without code rewrites. 


Multi-User xBASE Compatible 


You can still access your data directly 
from dBASE, FoxPro and Clipper. 


Special Offer: 


Improve Reliability and Safety 


Using CodeServer only one computer 
physically changes your data. So even 
when a client crashes, the database is 
safe and others can continue working. 


Improve Network Performance 


Reduced network traffic means 
improved network performance. 


xBASE File Formats 


Choose between dBASE, FoxPro, or 
Clipper file formats for your data. 


Logging 
Now you'll know who changed what, 
and when. 


Incremental Backups 


Make daily backups of all the changes 
made that day. 


Query Optimizer: 1000 times faster 
Automatically TETER 
uses available z= 
index information | ET 
to return query ЖШ 
results instantly. 


Now for a limited time only, with every order of CodeServer™, you get: 
e a FREE CodeBase™ Technology product for the language of your choice 
*a FREE copy of CodeControls" visual design software, 
* a FREE copy of CodeReporter" visual report writer software, 
e and a FREE CodeReporter™ end-user distribution license. 


01995 Sequitor Software, inc. Allright: reserved Cocoba. CodeBose««. CodeBosc. CodeReportec CodeConhok. and CodaServer сте trociemarks of Seguier Software inc. AE other product names am trodernaria of tte repective compone. 
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FREE Report Writer Distribution 


Now give your 
users the ability 
to easily create 
their own ad-hoc 
reports by distrib- |= — 
uting our report | 
writer with your 
applications, ROYALTY-FREE! 


FREE Visual Design Software 


For visual, inter- 

active application 
design, Windows 
programmers can 
use CodeControls | 

for formatted data * 
entry and data-aware controls. 


CodeBase Multi-Platform 


This special multi-user version 
supports DOS, Windows, NT, OS/2, 
Macintosh, AIX, HP, SCO, Solaris, 
SunOS, UnixWare, etc... 


CodeBase" 


on the. wipe! 
B 
NOW THE MOST 
ADVANCED SET OF 
DRIVE UTILITIES 
ANYWHERE! 


Diagnoses and repairs problems with 
compressed drives 


Handles all logical drives 
with either 12 or 16-hit FAT 


Boot, FAT and partition rebuild 
Repairs floppy drives 
IDE onboard diagnostics 
IDE low-level format 
Auto CMOS restore 


Drive set-up: ЇЇ sets CMOS, F Disk, Formats, 
and makes drive bootable in 2 keystrokes 


Over 100 comprehensive tests 
DOD standard drive purge 


Works with Microsoft 
Realtime Compression Interface (MRCI) 


Voice: B13/736-2295 


Fax: 813/736-6866 


The Learning Curve, Inc. 
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AGENT EXPERTISE 


Telescript 


e Designed to handle 
network communications 


e Moves executables 
among different 
machines 


e Keeps incoming agents 


from writing to system 
memory 

e Bars incoming-agent 
access to a host's hard 
drive 

e Uses cryptographic 
authentication to verity 
agent identities 


security 


support custom applications are good ex- 
amples of where a complete system like 
SmalltalkAgents can succeed. If you want 
to use the agent system to build software 
linking several machines inside your cor- 
poration, then this full-featured system 
may be a better approach than Telescript’s. 

SmalltalkAgents lets you attach as many 
security features to each agent as is nec- 
essary and raise security levels on agents if 
security needs grow. For example, you 
might write low-security agent applica- 
tions that automate life in the corporation: 
orders, electronic time cards, and an- 
nouncements could travel through the net- 
work without the need for a high level of 
security. Agents for such applications as 
expense accounts, salaries, check autho- 
rization, or withdrawals from petty cash 
could be created having a higher level of 
security. 


A Layered Approach 

QKS's AO/S (Agents Object System) is 
a layer that sits between the Smalltalk 
realm—where the agents work—and the 
host operating system. This layer of ab- 
straction allows the agents to run on mul- 
tiple computers from different companies. 
QKS plans to support the Power Macintosh 
and Windows NT early this year, and the 
company expects to roll out versions for 
Windows 95, OS/2, Silicon Graphics’ 
IRIX, IBM’s AIX, and Sun Microsystems’ 
Unix systems later in the year. As of press 
time, the price for the 680x0 Macintosh 
version was $595; the Windows products 


e Acomplete development 
environment 


e Provides tools for 
creating applications 

e (ап produce distributed 
client/server code 


e Runs untested agents in 
protected mode 


e Offers scalable levels of 


SmallitalkAgents Tel 


e Freely distributed on the 
Internet 


e A high-level, machine- 
independent scripting 
language 

e Enables you to develop 
code for Unix and 
Windows applications 


e Includes tools to bind 
small C programs to 
larger applications 


e Secure version is 
available 


are expected to range from $600 to $800. 

A key feature of the system is its de- 
vice-independent interpreter, which lies 
in the AO/S. The interpreter converts 
SmalltalkAgents into a simple language 
that can be read by interpreters running 
on the local machines. The process is anal- 
ogous to a 680x0 emulator on Apple’s 
PowerPC systems: The interpreter con- 
verts each instruction from this simple lan- 
guage into a set of instructions in the native 
machine code using a flexible table of re- 
placement elements. This operates much 
like the trap mechanism on the Macintosh 
that lets developers call simple Toolbox 
routines by issuing a single instruction. 

Because SmalltalkAgents supports a 
multithreaded operating system, it runs 
each agent as its own thread. It’s important 
to note that each thread can have its own 
table of native machine code. You might 
run a safe agent with a full complement 
of instructions available in its table, or you 
might cripple an untrusted agent fresh off 
the network by assigning it a table with 
limited functionality. The instructions that 
would let it reach deep into the system or 
the disk files and cause havoc would ei- 
ther be deleted or replaced with null oper- 
ations. For example, if an untrusted agent 
tried to execute a dangerous command 
(т.е., RM *.*, the Unix Delete command) 
the interpreter would intercede if you had 
instructed it to convert RM instructions 
into null operations. 

Developers may find these security 
measures in SmalltalkAgents valuable, but 
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Discover hidden patterns 
in your data easily. 

With SYSTAT, it’s easy to overlay, 
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Display your raw medical 
data in a simple, easy-to- 
understand format. 

SYSTAT is the only statistical 
package which offers automatic 
dot plots. 
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Display geographic data 
clearly and quickly. 
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combine axes, contours, " 
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Get a clear 

picture of your multi- 
variate Бана faster. 
SYSTAT is the only pa which 
can combine ка. density, 
contours and other graphical 


objects inside scatterplot matrices. 
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YOU CAN RELY ON SYSTAT FROM DATA TO 
“ nearly every kind of statistical analysis imaginable, ud its graphics capobility 
is far and away the best of any PC statistical package." ~ InfoWorld 


“the most flexible program for graphical representation of numeric data...and it 
has the most comprehensive procedures for data exploration.” = MacUser — 


“the best software for analysis of designed experiments.. superb graphics, high 
quality statistical algorithms...” - PC Magazine 
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Cholesky position and many wl " кн — o! 
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package ~ even more than Sina Гр Delta * Handles all steps in analysis — data analysis, 
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PKZIP version 2.0 


PC WORLD PKWARE introduces the next generation of its award 
winning compression utility. PAZIP 2.0 yields greater 


VN performance levels than achieved with previous releases 
EN S. of the software. PKZIP compresses and archives files. 
— zu . This saves disk space and reduces flle transfer time. | 


Software developers! You can significantly. reduce - 

product duplication costs by decreasing the number о 
WORLD CLASS disks required to distribute your applications. Call for 
AWARD Distribution License information. 


Put Your Executables on a Die 


Software developersi Save disk space and p г: Ш 
media costs with smaller executables. You can | 
distribute your software in a compressed form 
with PKLITE Professional." PALITE Professional 
aives you the abllity to compress files so that 
they cannot be expanded by PRLITE. This 
discourages reverse engineering of your 
programs. 


PKLITE increases your valuable dlsk space by compressing DOS 
executable (.EXE and .COM) files by an average of 45%. The operation of 
PKLITE is transparent, all you will notice is more available disk space! 


Compression for YOUR Application 


The PKWARE Data Compression Library 


allows you to incorporate data 
ЕМ A compression technology into your 
N 4 software applications. The application 
S ۹ر‎ program controls al] the input and 
5 Ал. outpul of data, allowing data to be 
compressed or extracted to or from any 
device or area of memory. 


74 
All Purpose Data Compression Algorithm compresses ASCII or binary data 
quickly. The routines can be used with many popular DOS languages. A 
Windows DLL and an OS/2 32-bit version is also available! 


9025 N. Deerwood Drive Brown Deer, МІ 53223-2437 
(414) 354-8699 Fax (414) 354-8559 


РКМАКЕ Data Compression Library lor DOS $275 PRWARE Data Compression Library for QS/2 $350 
KWAHE Dala Compression Library DLL for Windows 9350 | 
MAH $47.00 PRIATE $46.00 PRKLITE Protessional $146.00 


Please add $5.00 S&H pcr package in the US & Canada $11.25 overseas | 
Wisconsin residents add appropriate state sales tax & county sales (ах | 
Visa and Mastercan! accepted, no COD orders 
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Telescript' s security structure is cleaner be- 
cause the entire language was designed to 
run untrusted code. Each call to another 
agent or object must begin with a Meet 
command that explicitly allows the outsider 
in. By contrast, someone programming in 
SmalltalkAgents might be surprised by the 
number of calls to outside objects that they 
used in an unsecure system. Each of these 
would appear as the security was turned 
on. These problems can be avoided if the 
programs are written with a clear vision of 
where the security barriers will be. 

The downside to Telescript, compared 
to Smalltalk Agents, is that it isn't designed 
to be a general computing environment. 
Telescript helps agents move about, but 
General Magic didn't intend for it to help 
a programmer deliver a new application. 


Language of the Internet 

A third agent-oriented language traces its 
roots to the Internet, where some people 
are converting a popular, public domain 
language into an agent system. Called Tcl 
(Tool Command Language), the system 
is a high-level language developed by John 
Ousterhout at the University of California 
at Berkeley. Many pcople are using the 
language to develop code for Unix and 
Windows applications because it offers a 
flexible way to bind small C programs (the 
tools) into a big application. The language 
itself was inspired by Apple's HyperCard, 
and Tcl acts the role of the HyperCard 
scripting language when people use Tcl 
to link Tcl’s or your own sets of tools. 

Ousterhout freely distributes Tcl so that 
others can build large applications with 
the language. The notion caught on, and 
now there is a good-size repository of code 
for other tools available through anony- 
mous ftp at harbor.ecn.purdue.edu. Re- 
cently, Sun Microsystems (Mountain 
View, CA) hired Ousterhout to make Tcl 
the open scripting language for the Internet. 
His team at Sun is working on freeware 
versions of Tcl for Macintosh, Windows, 
and Unix machines. 

If Tcl was developed as a flexible, ma- 
chine-independent scripting language for 
linking tools, then it's possible that it can 
be a good language for letting agents roam 
the network. Nathaniel Borenstein and 
Marshall T. Rose, principals at First Virtual 
Holdings, created their own extension 
called Safe-Tcl and distribute it freely on 
the Internet (in the directory pub/code/ 
other on ftp.fv.com). 

The structure of Safe-Tcl is simple. The 
original Tcl is distributed as libraries that 
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The 45-page review for Software Digest covered all the bases. It was 
the most extensive review ever done on remote control software. In the 
end, the experts called ReachOut Remote Control simply "the best 
program in the...evaluation." It outscored the competition in not one, 
not two or three, but in seven categories. In its report for Software 
Digest's June '94 issue, National Software Testing Laboratories wrote: 


NSTL recommends ReachOut Remote Control for its excellence in 
almost every category. No other program matches its number 
of features or ease of use, and it is the unanimous choice for best program 
in the testers' general usability evaluation. 


The recommendation confirms the findings of exhaustive corporate 
evaluations. And it parallels assessments by such leading publications 
as Byte, LAN Magazine, PC User, Network Computing, Government 
Computer News and InfoWorld. 


But why not judge for yourself? We will be happy to send you 
more information on the NSTL report. Better yet, take advantage of 
our 60-day money-back guarantee and order your copy of ReachOut 


се ж THE MOST COMPREHENSIVE REVIEW 
| OF REMOTE CONTROL SOFTWARE 
for your nearest TEER RRAS PE A 
dealer location. DIGEST RATING EVALUATION — 
Before you know 
it, you'll be using 
ReachOut. Over and 


over and over... | Мопоп ERE 
| . 1.0 Er Windows. 
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for Windows 
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- Who Goes There? 


The normal-mode Tcl interpreter can access” te 


tools for reading and writing files, reconfiguring - 


memory, or starting and stopping processes. The Sate- 


Tcl interpreter can't access those tools and acts as a 
barrier to keep unauthorized agents from vital host ` 
components. Information passes between the two. ron 
interpreters as procedure calls. 


build a small interpreter for the language. 
You link one interpreter into your code, 
and it executes the code for controlling 
the basic tools that you’ ve built in. Each 
tool responds to some of its own Tcl com- 
mands, and the scripting language is 
responsible for executing 
the code and sending off 
the commands to the tools. 
There are two Tcl inter- 
preters in Borenstein’s and 
Rose’s Safe-Tcl (see the fig- 
ure "Who Goes There?"), 
One is a local interpreter that 
has full access to the tools 
that do “dangerous’’ things, 
like read and write files, peek 
and poke the memory, or start and stop 
processes. The other is a crippled inter- 
preter that runs the incoming agent writ- 
ten in Tcl. 

If you wanted to create an information 
server that would respond to particular 
queries, you would build the tools for an- 
swering the queries in Tcl that would run 
in the local, unprotected interpreter. You 
would then create small instructions for 
the incoming agent that would be avail- 
able in its protected space. This builds a 
fire wall to prevent any trouble from 
spreading. For more sophisticated protec- 
tion against infinite loops or time-wasting 
agents, time management functions exist in 
the evaluation loop of the Tcl interpreter 
running the agent. This evaluator checks 
the time used by the agent before each in- 
struction is interpreted and executed. 

There are limitations to this approach. 
The scripts can run locally, but they cannot 
autonomously roam from host to host like 
the agents in Telescript. There is no way to 
save all the local data and the stack point- 
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Cynics may point 
to the agent 
security threat as 


a sign of weakness 
in the Internet’s 
structure. 


er, and there are no Sine and clean ways 
to add these capabilities. 

Originally, Borenstein and Rose imag- 
ined that Safe-Tcl would be used for en- 
hanced E-mail. The incoming mail mes- 
sage wouldn't be just a pile of text, an 
encoded image, or even a 
compressed application wait- 
ing to be run. It would be a 
Tcl script that you could exe- 
cute in a safe mode. The 
script would display data on 
the screen and perhaps add 
functional buttons and other 
GUI devices, but it wouldn't 
be able to gnaw its way into 
the operating system like a 
virus. The system might distribute forms, 
surveys, or other interactive work. 

The need for virus protection is illus- 
trated by the Christmas tree virus, which 
made its way throughout the Internet a few 
years ago. The virus arrived as a shell 
script, and when it ran, the recipients 
would see a Christmas tree. However, the 
script also accessed the users local black 
book of E-mail addresses and sent a copy 
of itself to each of the entries. Most people 
who received the message believe it was 
mailed by a friend, so they executed it 
without taking any security precautions. 

Ousterhout says that his group is folding 
many of the features of Safe-Tcl into the 
future version from Sun. The free nature of 
the product will allow many people to add 
even more functionality to their World 
Wide Web pages and Mosaic servers. 
Also, the language may become the lin- 
gua franca for agent interactions, because 
giving away software is a powerful way 
to colonize the world. 

Cynics may point to the agent security 


Em. threat as a sign of weakness 
in the Internet’s structure. 
But the security measures 
are also a defense against 
old-fashioned software bugs, 
so these safe languages will 
ultimately be an impetus for better, 
more crash-proof systems. 


Read the Script 

Designing security structures for agents 
is challenging for engineers, but most 
users will not even be aware of the un- 
| derlying actions. Users will be affected 
by the way the agents interact with gen- 


i ©) eral-purpose operating systems. The 


next generation of these systems will 


E be designed to accommodate agents 


and agent-based operating environ- 
ments. One example of this comes from 
Apple (Cupertino, CA), which recently 
introduced Apple Guide, a program that 
helps users of System 7.5 find their way 
around the operating system and accom- 
plish tasks. 

Although Apple Guide does not interact 
with the network or allow autonomous 
agents to come and go, it does illustrate 
how today's basic operating systems might 
expand to welcome active enhancements. 
Any programmer or user can write an 
Apple Guide script that will allow Apple 
Guide to walk a new user through a series 
of steps. Apple expects software develop- 
ers and even corporations with custom 
software to write the scripts. 

The Apple Guide scripts interact with 
the Mac OS using AppleScript and Apple- 
Events, two key pieces of programming 
technology that allow outside programs to 
manipulate the face that the Macintosh 
presents to the world. Apple Guide will, for 
instance, change the Empty Trash menu 
item to red if it is trying to tell you how to 
empty the trash. Apple Guide is just a 
small glimpse at the more flexible and pro- 
tean GUI-based operating systems that will 
emerge in the near future. 

Apple Guide is also a good glimpse at 
the effects that agents can have on the com- 
puters we use. Making operating systems 
open to the outside world allows us to 
work with others to structure our environ- 
ments and the way that we work. 8 


Peter Wayner is a BYTE consulting editor 
and the author of Agents Unleashed (Acad- 
emic Press, Cambridge, MA), a public do- 
main look at agent technology. He can be 
reached on the Internet at pew @access.di- 
gex.com or on BIX at pwayner@ bix.com. 


Fastest NT Workstations 


Windows NT 3.5 has inspired a diverse collection of midrange workstations based 
on Pentium, Mips, and Alpha CPUs. BYTE tests seven of the fastest. 


STEVE APIKI AND RICK GREHAN 


he talk among operating system 

4 illuminati is that Microsoft did it 
right with Windows NT 3.5 (a.k.a. 
Daytona). NT 3.5 delivers major net- 
working enhancements as well as under- 
the-covers performance improvements (see 
the November 1994 BYTE, “Exploring 
Chicago and Daytona.”) More important, 
anticipation of NT 3.5 has added signifi- 
cant momentum to the cross-platform 
movement NT 3.1 started. Here we have a 
mature 32-bit operating system that can 
run on systems housing one or more In- 
tel, Mips, Alpha, or PowerPC processors. 

Unix can claim a larger collection of 
processors only if you're willing to ig- 
nore the variation among Unix species. 
Meanwhile, NT on a Pentium is indistin- 
guishable from NT on a Mips, which is 
indistinguishable from NT on an Alpha, 
which is indistinguishable from NT on a 
PowerPC. What's more, NT 3.5 has cre- 
ated a powerful downdraft that pulls RISC 
technology from pricey workstation 
heights closer to an affordable desktop 
system level. 

Here we look at some of this NT diver- 
sity, testing seven of the most promising 
workstations from the three processor fam- 
ilies (Intel, Mips, and Alpha) that were 
running NT at the beginning of the year. 
We also check out a PowerPC reference 
system (see the textbox “PowerPC: Late to 
the Party" on p. 118). NT should be avail- 
able for PowerPC systems from IBM and 
Motorola soon after you read this. 

Our test group included a trio of Alpha 
machines—a 275-MHz Action AXP275 
from BTG, a 233-MHz DEC AlphaSta- 
uon 400, and a 289-MHz Mach 2-289-T 
from NekoTech; a dual-processor 150- 
MHz Mips RISCstation 2000 from NEC 
and a uniprocessor 200-MHz Mips Fast- 
series MP from Netpower; and two dual- 
processor 90-MHz Pentium boxes—a TD- 
4 from Intergraph and a Dual-590EP2 from 
Polywell Computers. Processor speeds 
ranged from 90 MHz for the Pentium sys- 
tems (though don't forget, both were dual- 
CPU boxes) to a cranking 289 MHz for 
the NekoTech system (with a single Al- 
pha 21064 chip). 
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Seven fast Windows NT 3.5 workstations: (top, left to right) Intergraph's TD-4, BTG's Action AXP275 RISC 
PC, Netpower's Fastseries MP, (bottom, left to right) NekoTech's Mach 2-289-T, NEC’s RISCstation 2000, 
DEC's AlphaStation 400 4/233, and Polywell Computers’ Poly Dual-590EP2. 


In spite of the CPU variety, we estab- 
lished some hardware equality by re- 
questing a set workstation (not server) 
configuration. Every system came with 
64 MB of RAM (except the DEC АІ- 
phaStation with 96 MB). All had a 1-GB 
SCSI hard disk drive and display hard- 
ware capable of at least 1024- by 768- 
pixel resolution in 256 colors—most had 
pixel area and color depth well in excess 
of that. In fact, the high-end graphics card 
in Intergraph’s TD-4 operates only in 24- 
bit mode. All except the TD-4 came with 
a 17-inch display. 

Hard drive and especially graphics sys- 
tems are important for workstation per- 
formance. But with the commonality of 
built-in SCSI-2 and standard PC expan- 
sion slots (ISA, EISA, and particularly 
PCI [Peripheral Component Interconnect]), 
it doesn't take too much more than new 
device drivers to move graphics and stor- 
age components from one NT platform to 
another. With the exception of the TD-4's 


graphics card, it's processor architecture 
that raises big performance questions. To 
make sense of this ongoing CPU melee, 
BYTE pulled together a mixture of bench- 
mark tests and ran each system down the 
digital gauntlet. 


Benchmark Rollout 
NT 3.5 comes in both Server and Work- 
station editions. Viewing our test machines 
as heirs apparent to the desktop, we used 
only the workstation version for testing. 
Our benchmark arsenal included a variety 
of synthetic and application tests. BYTE’s 
new cross-platform Native Mode bench- 
marks, based on algorithms commonly 
employed by standard office applications, 
spearheaded BYTE's platform- and oper- 
ating-system-independent benchmark suite. 
Also platform-independent, NSTL's 
new NT-based InterMark tests provide 
comprehensive analysis that exercises a 
system's primary hardware components: 
processor, video, hard disk, and CD-ROM. 
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InterMark can also test other pe- | 
ripherals (e.g., printers), though 
we didn’t use those components | 
in this review. (See “BYTE’s New 
Benchmarks” on page 73 for a 
more complete description of 
BYTE’s Native Mode benchmarks 
and the InterMark.) 

The PhotoMorph 2.0 multi- 
media image processing package 
from North Coast Software, Inc., | 
leads our contingent of application | 
tests. PhotoMorph served us well | 
for two reasons: [t runs on all the | 
NT processor platforms (includ- 
ing PowerPC), and some key Pho- | 
toMorph functions take advantage 
of multiprocessor systems. Our | 
PhotoMorph test is a “swirl” dis- 
tortion that creates a 2.5-MB AVI | 
(Audio Video Interleave) file. This 
particular image processing oper- 
ation—the image looks like it's going 
down a whirlpool—is floating-point in- 
tensive and multiprocessor aware. 

The remaining pair of packages in our 
applications tests are Micrografx's Picture 
Publisher 4.0, an image processing pro- 
gram, and Bentley Systems' MicroStation 
version 5.00.23, a CAD package. Both are 
driven by Microsoft Test scripts developed 
by NSTL. The Picture Publisher tests run 
several images through all the image pro- 
cessing effects available from the effects 
browser. Thus, the images are ground 
through a total of 22 processes that include 
blurring, distorting, and sharpening, as well 
as various "artistic" effects. The MicroSta- 
tion tests load and render several 
CAD images (ranging from a 26-KB 
bridge to a 2-MB diesel locomotive), 
then perform hidden line removal 
and 3-D antialiasing operations. 


BTG Action AXP275 RISC PC A 

Of the seven workstations in this review, 
this Alpha-based system strikes the best 
balance between cutting-edge technology 
and mainstream pricing. The Action 
AXP275 finished a close second on our 
performance tests behind NekoTech's 
Mach 2, and it lists for $11,520 in our test 
configuration, making it the second least- 
expensive workstation we tested. 

The Action AXP275 is built around a 
275-MHz 21064A Alpha on an Aspen- 
designed motherboard. Except for clock 
speed, the Action AXP275 is similar in 
basic design to the NekoTech Mach 2, 
with 2 MB of secondary cache connected 


BYTE NT Benchmarks 


to 128-bit wide system memory. 
The Aspen board does supply 
some features that the Mach 2's 
DEC-designed unit does not, in- 
| cluding 3.3-V power off the 
board, an extended capabilities 
port/enhanced parallel port inter- 
face, and three EISA and three 
PCI slots without a shared slot. 
These two systems set the top two 
marks on processor-intensive 
| benchmarks, with the Action 
AXP275 generally behind the 
Mach 2 proportional to the 5 per- 
cent difference in clock speeds. 

Video and disk subsystems are 
those you might find on any high- 
| end PC: a graphics accelerator 
f based on S3’s 64-bit Vision964 and 
[| a 1.2-GB Seagate SCSI-2 drive. 
B While helping to keep the price 

down, these components actually 
put the Action at a disadvantage compared 
to the other two Alpha-based systems, 
which boast either specialized video (DEC) 
or fast disk components (NekoTech). This 
is evident both from InterMark results and 
from Picture Publisher and MicroStation 
application tests. 

While system construction isn't quite 
up to the level of DEC's AlphaStation, the 
Action AXP275 is solidly built and mount- 
ed in a standard PC case, and it certainly 
didn't give us any problems during test- 
ing. Top-shelf components like a quad- 
speed CD-ROM drive and an excellent 
17-inch Nokia 447X flat-screen monitor 
round out the package. 


intermark 


We ran the InterMark tests in 8- BTG Action AXP275 
bit color depth only, except with the DEC AlphaStation 400 4/233 
Intergraph TD-4, which supports Intergraph TD-4 B 
only 24-bit color. We ran other NEC RisCstation 2000: 
graphics-intensive tests in both 8- sabi apa | 
bit and 24-bit color modes for those | Mies oc rei 

Netpower Fastseries MP 


platforms that supported both, so 
you can see the effects of pixel 
depth on graphically intensive op- 
erations. (PhotoMorph, though an 
image processing application, is pro- 
cessor-dependent; its performance 
was independent of color depth.) 

Unfortunately, the version of In- 
terMark we used was new and un- 
able to execute on the two Mips ma- 
chines. Also, at the time of our 
testing, MicroStation was unavail- 
able for Mips NT systems. 
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Polywell Poly Dual-590EP2 ۴ 
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Floating point 


On the BYTE Native Mode and interMark processor 
tests, the Alpha systems (BTG, DEC, and NekoTech) 
are faster than the Mips boxes (NEC and Netpower), 
which are faster than the Pentiums (Intergraph and 
Polywell}. Within CPU families, these tests correlate 
with clock speed. The dual-processor systems 
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(Intergraph, NEC, and Polywell) show their worth on 
the PhotoMorph test, which takes advantage of 
multiple processors. Otherwise, the PhotoMorph test 
mirrors floating-point performance. The Intergraph TD- 
4's GLZ graphics card made up for a relatively slow 
CPU on the Picture Publisher and MicroStation tests 


Processor Bil Video 


DEC AlphaStation 400 4/233 a 

Both the AlphaStation and the NekoTech 
Mach 2 are based on motherboards de- 
signed and built by DEC. However, the 
board in the AlphaStation 400 4/233 (with 
a separate processor module) is quite dif- 
ferent from that in the Mach 2, as the Mach 
2’s board is based on a different DEC ref- 
erence design. 

The AlphaStation’s 233-MHz clock 
makes it the slowest among the Alpha- 
based systems, but it still puts the Alpha- 
Station well ahead of the Mips- and Pen- 
tium-based workstations we tested (we 
expect DEC to ship its own 275-MHz 
workstation this year). On BYTE’s Na- 
tive-Mode integer test, the AlphaStation 
proved itself about 25-percent faster than 
its nearest non-Alpha competitor, Net- 
power's 200-MHz R4400 machine. 

Its clock speed may be less than cutting- 
edge, but the AlphaStation's killer 2-D/3-D 
accelerator more than makes up for this lack 
on graphics-intensive tasks. DEC's ZLXp- 
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| El graphics card put the sys- 
tem well out in front on the 
InterMark video benchmark 
and while running Picture 
Publisher. Benchmarks aside, 
the AlphaStation also feels the 
most responsive when com- 
paring systems side by side. 
On the downside, the El ver- 
sion of this card handles only 
8-bit color. The E2 version 
| does 24-bit color, and the E3 
ze adds z-buffering. 

With a total price of 
$16,394, including 96 MB of RAM, a 17- 
inch monitor, and the graphics accelera- 
tor, the AlphaStation lands in the 
middle of the price range. This is 
a nicely built box with which we 
found few flaws. Its compact tow- 
er design mounts the CPU card 
and РСТ add-in boards horizon- 
tally in the airflow of a large front- 
panel fan, keeping everything 
cool. If DEC can keep prices of 
the 275-MHz version of this sys- 
tem in line, it will be an outstand- 
ing NT machine. 


Intergraph TD-4 > 

Intergraph approaches the NT 
workstation market from an un- | 
usual angle. The TD-4 is no 
souped-up PC; it’s a Pentium- 
powered workstation. From its 
specialized 3-D-accelerating 
graphics system and integrated Ethernet 
to its spacey 21-inch tube sitting atop a 
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slimline case, the TD-4 instantly recalls 
machines of the Sun and Apollo genre. 
Unfortunately, its dual-Pentium design 
rarely keeps up with faster Mips and Al- 
pha-based systems and the TD-4's pric- 
ing also owes more to the world of work- 
stations than to that of PCs. 

Intergraph's GLZ 3-D graphics system 
outclasses the graphics boards in the other 
machines. The dual-socket PCI board, out- 
fitted with 24 MB of video memory, pro- 
vides true-color images at all resolutions 
up to 1600 by 1280 pixels. Yes, it has 24 
MB of video memory—enough to contain 
dual frame buffers and z-buffers with room 
for additional buffering. The GLZ supplies 
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a rock-steady 76-Hz refresh rate at 1600 
by 1280 pixels and is stereo capable. With 


PhotoMorph 2.0 


BTG Action AXP275 

DEC AlphaStation 400 4/233 
Intergraph TD-4 

NEC RISCstation 2000 
NekoTech Mach 2-289-T 
Netpower Fastseries MP 

Polywell Poly Dual-590EP2 J 
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with 24-bit color depth. The DEC AlphaStation's 
graphics card also did well on these tests relative 
to the other Alpha systems. Results for Native 
Mode benchmarks are given as overall integer 
and floating-point indexes. They are normalized 
against a DELL XPS P90 (90 MHz Pentium). 
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InterMark figures are reported in transactions per 
second, Numbers for PhotoMorph are iterations 
per second (an iteration being an execution of 


0.5 
True Color 


L9, 12 
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tests, with the addition that component test 
scores were combined using a geometric mean. 
Higher numbers are faster in all tests. 


each project), normalized so that the lowermost 
score is 1. Similar techniques were used to 
resolve the Picture Publisher and MicroStation 
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PowerPC: Late to the Party 


DAVE ROWELL 


e tested NT workstations at 

the start of this year. At that 
time, IBM and Motorola had agreed on 
the PReP (PowerPC Reference Plat- 
form) hardware that will run operating 
systems like Windows NT and OS/2, 
but systems hadn't shown up in retail 
channels. More important, Microsoft 
wanted to do more testing on systems 
based on 603 and 604 PowerPC chips, 
and thus delayed adding PowerPC sup- 
port to Windows NT. That will happen 
by mid-year, if not sooner, with a minor 
upgrade called NT 3.51. 

In spite of the late start, PowerPC 
systems are expected to do well rela- 
tive to other RISC-based NT platforms. 
That's due to IBM's clout and the pos- 
sibility that Appie, IBM, Motorola, and 
others will produce systems based on a 
CHRP (Common Hardware Reference 
Platform) that will run NT, OS/2, and 
an upcoming version of Apple’s Mac 
operating system (see “New PowerPC 
Hardware Standard to Support Macs” 
in News & Views). 

IBM, Motorola Computer Group, 
Tatung, Bull, DTK, FirePower, and oth- 
ег companies have demonstrated NT 


Intergraph’s 21-inch display, graphics per- 
formance is simply remarkable, both in 
speed and image quality. 

The GLZis also an OpenGL accelerator. 
OpenGL was not responsible, however, for 
the TD-4's doing better on the MicroSta- 
tion CAD application tests than on any other 
benchmark. The TD-4 owes that result to 
an Intergraph proprietary high-level graph- 
ics language called MOGL. MicroStation 
is one of a few packages that support 
МОСТІ -capable hardware. 

Except for the MicroStation test, The 
TD-4's benchmark results were general- 
ly disappointing. Dual 90- MHz Pentiums, 
individually between one-half and one- 
third the speed of the fastest Alphas, kept 
the TD-4 well off the pace that this fast 
group set. But only one of our tests—the 
PhotoMorph application—fully exploited 
SMP; on that test, the TD-4 scored almost 
as well as the Alphas. This is, once again, 
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systems based on 601, 603, and 604 
PowerPC processors. There is a Pow- 
erPC Windows NT 3.5 beta SDK (Soft- 
ware Development Kit) available, and 
several applications have been ported 
to PowerPC, including Excel, Word for 
Windows NT, SQL Server, WordPer- 
fect, and PhotoMorph 2. By the time 
the first NT-running PowerPC systems 
ship this year, there may be as many 
NT applications for it as there are for 
Alpha-based systems. 

Not wanting to leave PowerPC out 
of our NT workstation performance test- 
ing, we acquired a 601-based PowerPC 
prototype system from IBM. Though 
not as fast as 604-based systems will 
be, the 120-MHz PowerPC system we 
tested is representative of the first Pow- 
erPC systems you'll see. It arrived with 
256 KB of L2 cache, 48 MB of DRAM, 
a PCI-based Diamond Stealth 64 graph- 
ics card, a 540-MB SCSI hard drive, 
and the requisite CD-ROM drive. 

We compiled and ran BYTE’s Na- 
tive Mode tests on the PowerPC system 
using new hand-tuned floating-point li- 
braries (beta) from Motorola. We also 
ran the PhotoMorph test, compiled with 
the beta NT 3.5 and freshly linked with 
the same Motorola libraries. The Na- 
tive Mode test results (an integer index 


a machine built for CAD. If your applica- 
tion writes to OpenGL and is reasonably 
threaded, the TD-4 will perform better than 
our benchmarks show. 

The TD-4’s high-end video subsystem, 
including the high-performance 21-inch 
display, makes it the most expensive box 
we looked at—$23,150 in its 
test configuration. More ex- 
pensive 3-D and less expen- 
sive 2-D acceleration options 
are available. Intergraph's G91 
graphics accelerator card, for 
instance, would have provid- 
ed similar performance on 
many of the tests but costs 
$6500 less. We'd heartily rec- 
ommend this workstation for 
CAD or visualization applica- 
tions, but it's too specialized 
to make a reasonable general- | 
purpose system. 


of 2.01 and a floating-point index of 
1.87) put the performance of the 120- 
MHz 601 just below the 200-MHz 
R4400 Netpower system. Likewise, with 
the PhotoMorph 2 application test, 
which mirrors floating-point perfor- 
mance, the PowerPC system came in 
just below the Netpower system with 
an index result of 0.96. That puts our 
PowerPC test system at the bottom of 
the performance pile with this particular 
test, only because the systems with 
slower processors had two of them. 

The PowerPC 601 chip appears to 
give similar performance to Mips chips 
running at higher clock speeds. The 604 
should be significantly faster. Like Mips 
chips, PowerPC processors are relatively 
inexpensive, providing roughly twice 
the performance per dollar as Intel's 
Pentium chips. It's likely that Power- 
PC 601 workstation prices will be in the 
same range as are Pentium-based sys- 
tems. Then the decision will come down 
to the PowerPC's faster performance 
versus Pentium's compatibility with 
legacy applications. B 


Dave Rowell is a BYTE technical editor in 
charge of hardware reviews. You can 
reach him on BIX or the Internet at drow- 
ell @bix.com. 


NEC RiSCstation 2000 У 

NEC's RISCstation is among the most ma- 
ture of the non-Intel NT designs, and it has 
consistently been a top performer in the past. 
This generation of the dual-R4400 system 
will not remain the top workstation model, 
however. NEC has a 200-MHz version of 


NT WORKSTATION FEATURES 


Review systems with tested configuration 


BTG ACTION DEC INTERGRAPH NEC NEKOTECH NETPOWER POLYWELL 
AXP275 ALPHASTATION TD-4 RISCSTATION MACH 2-289-T FASTSERIES POLY 
RISC PC 400 4/233 2000 MP DUAL-590EP2 
Price (as tested)! $11,520 $16,394 $23,150 $14,160 $11,995 $13,980 $7900 
Processor(s)/Memory 
CPU(s) DECchip DECchip two Intel two NEC DECchip R4400MC two Intei 
21064A 21064A P54 VR4400MC 21064A Mips P54 
Alpha AXP Alpha AXP Pentiums Mips Alpha AXP Pentiums 
CPU speed (MHz) 275 233 90 150 289 200 90 
Primary cache 16/16 16/16 8/8 16/16 16/16 16/16 8/8 
(instruction/data, KB) 
Primary cache design direct-mapped direct-mapped two-way direct-mapped direct-mapped direct-mapped two-way 
set associative sel associative 
Secondary cache (KB) 2048 §12 612 612 per CPU 2048 1024 512 
RAM (standard/as tested/ 32/64/512, 32/96/192, 32/64/256 16/64/384, 32/64/512 64/64/384, 32/64/512 
maximum, MB)(ECC) ECC ECC ECC ECC 
Storage 
Hard drive tested 1.2-GB Seagate 1-GB DEC 1-GB Coriner 1-GB DEC 1-GB Seagate 1-GB Conner 1.2-GB Seagate 
ST11200N RZ26L CFP1060S DSP3107LS ST31250N CFP1060S ST11200N 
Barracuda 
CD-ROM Plextor Toshiba Toshiba NEC Mullispin Toshiba Toshiba Toshiba 
4Plex (4X) XM-4101B (2X) XM-4101B (2X) SXI (3X) XM-4101B (2X) XM-3401B (2X) XM-3501B (4X) 
SCSI Built-in PCI, Built-in PCI, Built-in PCI, Built-in, Built-in PCI, Built-in PCI, Adaptec 2940 
8-bit Fast SCSI-2, 8-bit Fast SCSI-2. — 8-bit Fast SCSI-2, — 32-bitlocal bus, B-bit Fast SCSI-2, — 8-bit Fast SCSI-2, | PCI, 8-bit 
NCR 53C810 NCR 53C810 NCR 53C810 B-bit Fast dual- NCR 53C810 NCR 53C810 Fast SCSI-2 
Tolerant chip, Tolerant chip, Tolerant chip, channel SCSI-2, Tolerant chip, Tolerant chip, card 
internal internal and intemal and NCR 53C700-66 chip, internal and internal and 
conriector only externa! external intemal and external external extemal 
connectors connectors connectors connectors connectors 
Drive bays three accessible three accessible one accessible three accessible four accessible two accessible eight accessible 
BX-Inch, 5X-inch, 3H-inch, two 54-inch, three 54-inch, 5%-inch, one 5%-inch, 
one intemal one internal internal intemal two internal internal 5%-inch, — two internal 
3\-Inch 33-inch, 3%inch, 3%inch, Sinch one Internal 5%inch 
one 3%inch one 3X-Inch one 3X-inch 3%inch, one 
floppy floppy floppy 34-inch floppy 
Graphics 
Graphics card Number Nine DEC ZLXp-E1 Intergraph VXL proprietary Diamond Diamond Diamond 
#9GXE64 2-D/3-D 8-plane GLZ 3-D local bus Stealth Stealth Stealth 
Pro PCI graphics card 64 PCI 64 PCI 64 PCI 
Graphics processor $3 64-bit DEC 21030 wa NEC 64-bit 53 64-bit 53 64-bit 53 64-bit 
Vision964 Jaguar Graphics Vision964 Vision964 Vislon964 
Chip 
Video memory tested/ 4/4 VRAM 1/1 VRAM 24/24 VRAM 2/4 VRAM 4/4 VRAM 2/4 VRAM 2/4 VRAM 
maximum (MB) 
Pixel clock maximum 220 MHz 135 MHz 220 MHz 110 MHz 135 MHz 135 MHz 135 MHz 
Maximum resolution and 1152 by 864 n/a 1600 by 1280 800 by 600 1152 by 882 800 by 600 800 by 600 
refresh rate with 24-bit color (100 Hz) {76 Hz) (72 Hz) (90 Hz) (76 Hz) (76 Hz) 
Maximum resolution 1600 by 1200 1280 by 1024 1600 by 1280 1152 by 900 1280 by 1024 1280 by 1024 1280 by 1024 
(color depth, refresh rate) (16-bit, 76-Hz) (8-bit, 72 Hz) (24-bit, 76 Hz) (8-bit, 60 Hz) (16-bit, 76 Hz) (8-bit, 76 Hz) (8-bit, 76 Hz) 
Monitor 
Model 17-Inch Nokia 17-inch DEC 21-inch 17-inch 17-inch DEC 17-inch MAG 17-inch ADI 
447X (Trinitron) VRT 17-HA interVue-21 NEC 5FGe VRT 17-HA DX17S MicroScan SEPI 
(Trinitron) (Trinitron) (Trinitron) 
Optimal resolution 1280 by 1024 1280 by 1024 1600 by 1280 1024 by 768 1260 by 1024 1024 by 768 1024 by 768 
(refresh rate) (75 Hz) (72 Hz) (76 Hz) (76 Hz) (72 Hz) (70 Hz) (76 Hz) 
Networking 
Interface Cogent Data DEC DE435 built-in AMD built-in local built-in DEC ZYNX Ether- ZNYX Ether- 
Technology PCI Etherworks PCI PCnet bus Ethemet 21040-AA PCI Action PCI Action PCI 
Ethernet card Ethernet card AM79C790KC (10Base-T) Ethemet chip Ethernet card Ethernet card 
(thick, thin, (thick, thin, PCI Ethemet chip (thin, 10Base-T) (thick, thin, (thick, thin, 
10Base-T) 10Base-T) (thick, 10Base-T) 10Base-T)? 10Base-T) 
Expansion Interfaces | 
Total slots three ISA, three ISA, two two PCI, three EISA three EISA, three two EISA, three EISA, three 
three PCI PCI, one shared one shared PCI, one shared two PCI PCI, one shared 
РСІЛЅА PCI/EISA PCI/EISA PCI/EISA 
Notes: 


1 As tested price includes components listed plus Windows NT 3.5, keyboard, mouse, and 1.44-MB floppy disk. 


2 Tested with card listed. Built-in networking should be finalized by press time. 


MARCH 1995 BYTE 119 


the RISCstation in the works that should be 
in the channel by mid-year. Expect PCI slots 
and nonproprietary graphics. 

The benchmark figures show the results 
for the shipping 150-MHz system. BYTE’s 
Native Mode benchmarks, which test only 
one processor, rate the machine faster than 
only the two Pentium-based systems: the 
Intergraph TD-4 and the Poly Dual- 
590ЕР2. Except for the PhotoMorph 
application test (which uses both CPUs), 
other results follow suit. The PhotoMorph 
tests ran slightly slower on the RISCstation 
than on the dual-Pentiums. However, the 
RISCstation does beat out Netpower's 
single-processor 200-MHz Mips system 
on this test. 

As a preview of the 200-MHz RISC- 
station to come, we also ran a few proces- 
sor-intensive tasks on a 200-MHz NEC 
RISCserver, a dual-R4400 system similar in 
design at the CPU level (though drive and 
video options differ). The system scored 
BYTE integer and floating-point indexes 
nearly identical to those of the Netpower 
FAST MP and turned in a PhotoMorph ren- 
dering about 33 percent faster than the 150- 
MHz RISCstation (and faster than 
NekoTech's Alpha-powered Mach 2). 

As an NEC system, the RISCstation 
2000 comes with nice amenities like an 
NEC XE17 monitor (it was tested with an 
NEC 5FGe) and a triple-speed NEC CD- 
ROM. But at $14,160, it's a steady but not 
stellar performer, and the relative lack of 
software available for Mips systems is a 
strike against it. 
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4 NekoTech Mach 2-289-T 
If 275 MHz just isn't quite 
enough for you, you'll ap- 
preciate the 5-percent boost 
| the 289-MHz clock on 
NekoTech's Mach 2 gener- 
| ates. Otherwise, goosing the 
275-MHz-rated Alpha in the 
Mach 2 to 289 MHz, while 
making the Mach 2 the 
fastest computer BYTE has 
ever tested, will probably 
look more like gimmickry 
than innovation. NekoTech's 
aggressive pricing ($11,995 
| as tested) makes this ma- 
chine among the least-ex- 
pensive, as well as the fastest. 

This is essentially a 275- 
MHz Alpha machine with a 
ESI fewextraclock cycles—at its 
| core is a high-quality DEC- 
designed motherboard with 
a swapped-out crystal. As 
such, the Mach 2 holds virtu- 
ally all the latest performance records, with 
integer performance over three times that of 
a90-MHz Pentium. It outperformed the next- 
fastest Action system (with 275-MHz Al- 
pha) slightly on all processor-intensive tests. 

The Mach 2's powerful processor was 
supported by a superfast Seagate Bar- 
racuda drive in the unit we tested. Video 
performance was also excellent, as the 
Mach 2 fell behind only the specialized 
accelerator in the AlphaStation and the 
Number Nine card in the Action AXP 275. 

Engineers from DEC's systems group 
told BYTE unofficially that they didn't 
expect problems at 289 MHz, stating that 
they've tested selected chips 
themselves up to 330 MHz. 
The Mach 2 is housed in a tall 
tower case with plenty of 
cooling and includes a heat- 
sink fan on the CPU. Fit and | 
finish are first-rate, so we don't 
expect any problems from 
shoddy construction. 


Netpower Fastseries MP » | 
Like Intergraph, Netpower 

takes the "Workstation" part | 
of Windows NT Workstation 
seriously. For Intergraph, that 
means CAD; for Netpower, 
that means high-performance | 
systems designed for net- | 
worked, distributed comput- 
ing. Netpower offers a number § 
of workstation applications | 
(middleware) along with the 


Fastseries, including an NT port of SGI's 
OpenInventor Toolkit and a Netpower dis- 
tributed make utility called NetCompile. 

The Fastseries MP is an SMP 
(symmetric Multiprocessing) design that 
can support two R4400 processors. 
Netpower wasn't shipping a working dual- 
processor model as we went to press, 
however, so the unit we tested ran a single 
200-MHz R4400—the first available 
system to do so. 

CPU cards (up to two) fit into slots that 
rest behind a fan opening in the front pan- 
el. The interior layout is unusual in this 
all-Netpower design: SCSI and Ethernet 
controllers are built into the system board 
so only the video card requires an external 
PCI slot. The back panel connections come 
directly from riser cards which extend up 
from the motherboard. The most notable 
user feature in the Fastseries is its soft 
power switch. You can safely power down 
the machine from the NT desktop by click- 
ing on the shutdown button. 

The Fastseries turned in a good perfor- 
mance on our benchmarks, somewhat be- 
hind the Alpha systems and generally 
ahead of the RISCstation 2000, its Mips- 
based rival. Dual Mips processors could 
make up for slower-than-Alpha perfor- 
mance, depending on the application. 
When Netpower ships its two-processor 
system and NEC ships its 200-MHz Mips 
workstation, the Fastseries and the RISC- 
station should be close in both price and 
performance (the single-processor Fast- 
series sells for $13,980). However, Net- 
power's workstation orientation and abil- 
ity to supply middleware will make it more 
attractive for technical environments. 
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TO ANALY ZE DATA. OR YOU CAN 
USE CORNERSTONE. 
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Polywell Poly Dual-590EP2 A 

At $7900 as tested, the Poly Dual-590EP2 
is far and away the least expensive among 
these systems. If you’re looking for a low- 
end entry into NT Workstation computing, 
the Poly Dual might be the answer. Com- 
pared alongside the thoroughbreds in this 
review, however, there’s little beside price 
to recommend this dual-Pentium machine. 

Like the TD-4, the Poly Dual was over- 
matched on all the benchmarks except the 
PhotoMorph application, where the Poly 
Dual brought its second processor to bear. 
In fact, there’s little discernible difference 
between benchmark performance for the 
two systems on this CPU-intensive test. As 
the TD-4 supported only 24-bit color and 
the Poly Dual only 8-bit in this configura- 
tion, it’s hard to compare application per- 
formance between the two systems. How- 
ever, the TD-4 appears to have fared better 
against other 24-bit video machines than 
did the Poly Dual against its competitors. 

The Poly Dual’s huge tower case hides a 
baby-AT motherboard that crams two Pen- 
tiums alongside four PCI (all bus mastering) 
and three ЕІЅА slots. Putting four PCI slots 
on a board comes a little too close to the 
edge of the PCI loading specifications to 
make us comfortable, but we didn’t have 
any problems with the system. Other hard- 
ware included typical high-end PC equip- 
ment like the Diamond Stealth 64 PCI board 
and a fast quad-speed CD-ROM drive. 

If the performance of a single Pentium 
PC running NT doesn't cut it for you and 
you have applications that can take ad- 
vantage of multiprocessing (e.g., SQL 
Server), the Poly Dual would be a good 
step up. It offers the processing perfor- 
mance of some much more expensive 
workstations at a bargain price. 
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[ПД Fastest NT Workstations 


NT Workstation Choices 
NT's growing popularity 
makes choosing between 
several multiple-processor 
systems a real option; now 
you just have to pick from 
among a number of systems 
with a variety of strengths. 
Choices range from the high- 
end graphics but relatively 
underpowered CPUs of the 
dual-Pentium Intergraph TD- 
4 to the lightning-quick and 
moderately-priced Neko- 
Tech Mach 2. 

If you have specialized re- 
quirements, you’re choice is 
already made. With its high- 
| end graphics system, Inter- 
 graph's TD-4 is the best sys- 
tem for 3-D and high-resolution, high-color 
video. And for 2-D graphics work, the Al- 
phaStation is the best machine, combining 
fast floating-point processing with one of 
DEC's ZLXp graphics cards. The choice 
for a general-purpose workstation, how- 


ever, is less clear-cut. 

Currently, the Alpha processor is the 
way to go for supercharged NT perfor- 
mance, although dual 200-MHz Mips 
chips can compete with certain applica- 
tions (depending on price). If you're look- 
ing for the tops in workstation speed, your 
choice is between the BTG Action AXP 
275, the DEC AlphaStation 400, and the 
NekoTech Mach 2. While the AlphaSta- 
tion boasts specialized video and the Mach 
2 a slight clock-speed advantage, we lean 
toward the unit with the best blend of price, 
performance, and features. We recommend 
the Action AXP 275 as an excellent all- 
around NT workstation. i 


Steve Apiki is a BYTE contributing editor 
and senior developer at Appropriate Solu- 
tions, Inc., a Peterborough, NH-based con- 
sulting firm specializing in multiplatform de- 
velopment. Rick Grehan is BYTE senior 
technical director and developer of the BYTE 
Native Mode benchmarks. You can reach 
them via the Internet at apiki@apsol.com 
and rick, g 9 bix.com. 


About the Companies 


BTG, Inc. 
(Action AXP275 RISC PC) 
2802 Merrilee Dr. 


NekoTech 
(Mach 2-289-T) 


9272 Jeronimo Rd., Suite 115 


Benchmark Software Companies: 
Bentley Systems, Inc. 


Fairfax, VA 22031 

(800) 449-4228 

(703) 641-9200 

fax: (703) 876-1920 
URL:http://www.btg.com 
Circle 1005 on Inquiry Card. 


Digital Equipment Corp. 
(AlphaStation 400 4/233) 
111 Powdermill Rd. 
Maynard, MA 01754 
(800) 344-4825 

(603) 884-6660 

fax: (800) 723-4431 
Info@digital.com 

Circle 1006 on Inquiry Card. 


Intergraph Computer 
Systems 

(TD-4) 

1 Madison Industria! Park 
Huntsville, AL 35894-0001 
(800) 345-4856 

(205) 730-2000 

fax: (205) 730-2461 

Circle 1007 on inquiry Card. 


NEC Technologies, Inc. 
(RISCstation 2000) 
1414 Massachusetts Ave. 


Boxborough, MA 01719-2288 


(800) 632-4636 
sales: (800) 284-4484 
(508) 264-8000 


fax on demand: (708) 238-7800 


Circle 1008 on Inquiry Card. 


Irvine, CA 92718 

(714) 580-0055 

fax: (714) 580-0060 
Circle 1009 on Inquiry Card. 


Netpower, Inc. 
(FASTseries MP) 

545 Oakmead Pkwy. 
Sunnyvale, CA 94086 
(800) 801-0900 

(408) 522-9999 

fax: (408) 522-2666 
jman@netpower.com 
Circle 1010 on Inquiry Card] 


Polywell Computers, Inc. 
(Poly Dual-SSOEP2) 

1464-1 San Mateo Ave. 

5. San Francisco, CA 94080 
(800) 999-1278 

(415) 583-7222 

fax: (415) 583-1974 

Circle 1011 on Inquiry Card. 


(MicroStation for Windows 
NT 5.00.23) 

690 Pennsylvania Dr. 

Exton, PA 19341 

(800) 778-4274 

(610) 458-5000 

fax: (610) 458-1060 

Circle 1012 on Inquiry Card. 


Micrografx, Inc. 

(Picture Publisher 4.0) 
1303 Arapaho Rd. 
Richardson, TX 75081 
(800) 733-3729 

(214) 234-1769 

Circle 1013 on Inquiry Card. 


Microsoft Corp. 

(Windows NT 3.5, 
Microsoft Test) 

1 Microsoft Way 

Redmond, WA 98052 

(800) 426-9400 

(206) 882-8080 

fax: (206) 936-7329 

Circle 1014 on Inquiry Card. 


North Coast Software, Inc. 
(PhotoMorph 2.0) 

265 Scruton Pond Rd., 

Р.О. Box 459 

Barrington, NH 03825 

(800) 274-9674 

(603) 664-7871 

fax: (603) 664-7872 

Circle 1015 on Inquiry Card. 


Lighten Up! 


Introducing Hardlock LT. 
The light price will brighten your day. 


Your copy protection decision just got a whole lot easier. Now Glenco offers a complete range of 
choices for protecting your software against unauthorized use. 


New Hardlock LT is the perfect copy protection system for your high volume lower-priced software. 


Hardlock LT features the same premium support, compatibility and reliability as our unsurpassed 


Hardlock system, complete with 128 bytes of memory, easy implementation, and the same ASIC 
security found in most other copy protection systems on the market today. 


Compare Hardlock LT to all the others. You'll be amazed. Call now for an evaluation kit. 


1-800-562-2543 


GLENCOE 


ENGINEERING ПМС. ШИ NNI 
SERMNG THE SERVING THE SOFTWARE INDUSTRY SINCE 1979 — INDUSTRY SINCE 1979 
Software Protection e Data Security 


Systems available for DOS, Windows, Windows NT, 05/2, Unix, Xenix, DES, Single User, Network, CD- ROM Applications and More 


Call 708-808-0300 or Fax 708-808-0313 for a distributor in your country. 
©1994 Glenco Engineering, Inc. 
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Win BYTE’s 20th Anniversary Reader Sweepstakes! 


Vote in BYTE’s 20th Anniversary Poll 


BYTE's editors want to know what you think about industry issues. Your responses will help to determine who receives 
Special recognition at our 20th anniversary celebration at Comdex Fall 1995. Return this form by April 21, and you will 
automatically be entered in BYTE’s 20th anniversary sweepstakes. The prize is a Gateway Liberty notebook computer. 


What is the greatest single challenge facing your company over the next five years? 


[ ] Clienvserver deployment 
[ ] Compatibility 
[ ] Customer service 


What desktop operating system will be dominant in the next five years? 
ÛJ MS-DOS/PC-DOS 


ÛJ ax 
[ Cairo 
[ ] Macintosh System 


ÛJ о5/2 


ÛU Internetworking 
L] Interoperability 
t] Legacy system migration 


[ Solaris 
[] Taligent 


CI Other Unix operating system L] Windows 95 


C] Network management 
[ ] Remote access 
[ Technical support 


[Г] Windows NT 
[Г] windows 3.1 
LJ Workplace OS 


What CPU will dominate the desktop-computer market in the next five years? 


[ ] AMD K5 ÛJ intel 486 ÛJ Mips 
ÛJ DEC Alpha C inte! P6 C] Motorola 680x0 
[ 486 clones C Intel Pentium [ ] PA-RISC 


[Г] Pentium clones 
О РомегРС 
ÛJ Sun SPARC 


0 Training 
[] Upgrading systems/software 
[ Other 


[ Other 


[2] Other 


What three technologies will have the greatest practical impact on computing in your company over the next five years? 


L CD-ROM 

[ ] Client/server 

Е Computer telephony 
LJ Groupware 


[] High-speed networking 
[ ] Multimedia 

П Object-orientad programming T Plug and play 
[ | On-line/interactive 


[ ] Parallel processing 


[ ] Software agents 


П Speech recognition 


[ Other 


[ ] Personal digital assistants [ ] Subnotebook computers 


Г] Videoconferencing 


[Г] Wireless communications 


What three persons have contributed the most to the state of the art in computer technology over the last 20 years? 


[ ] Раш Allen LI Adele Goldberg [ Brian Kernighan 
[ ] Bill Atkinson [ ] Jack Hawley [ ] Jack Kilby 

[ ] Dan Bricklin [C Andy Hertzfeld C Gary Kildall 

[ ] Jim Clark [ Grace Murray Hopper LJ Donald Knuth 
LJ John Cocke CI Steve Jobs LJ Thomas Kurtz 
O Douglas Engelbart [ Bill Joy O Ray Kurzweil 


LJ Wayne Erickson 
L] Federico Faggin 


[ ] Philippe Kahn 
ÛJ Mitch Kapor 


[ ] Steve Leininger 
C] Bob Metcalf 


LI Lee Felsenstein a Guy Kawasaki C] Jay Miner 

LI Bob Frankston C] Alan Kay 0 George Morrow 
[ ] Bill Gates [ ] John Kemeny [ ] Ted Nelson 
Contest Rules 


The contest is open to all U.S. residents 18 years of age ог 
older. No purchase necessary. An individual may enter re- 
gardiess ol whether or not he or she chooses to participate in the 

. Entranis should fili out their daytime telephone num- 
ber where indicated. Limit: one entry per person. 

Entries must be received by Apri! 21 to be eligible for the 
drawing. The finalıst will be determined in a random drawing to 
take place at BYTE. The winner will be announced in BYTE's 

1995 20th issue and will be contacted by 
telephone during working hours upon publication of the issue. 
Personal contaci with the Individual specified on the entry card 
must be made for the finalist to be deciared the winner. The 
winner shall be required to sign an affidavit releasing McGraw- 
Hit, Inc., from fiability in connection with use of the prize. 


The odds of winning depend on the total number af entnes re- 
ceived by the cutoff date of April 21. Employees of McGraw-Hill, 
Inc., and their relatives are not eligible to participate in the com- 
test, McGraw-Hill, Inc., is not responsible for lost, late, or mis- 
directed mail or Ineligible entries. All federal, state, and/or local 
rules ard regulations apply. Void where prohibited by law. One 
prize wil be awarded. Total value of prize is $2500. Tha prize is 
not redeemable for саап, nor is substitution of the prize by the 
winner allowed. The winner is responsible for any and ал taxes 
associated with the acceptance of a prize. BYTE reserves the 
right to substitute a prize upon . For the name of the 
winner, send a self-addressed, stamped envelope after Sep- 
tember 15 to Marketing Dept., BYTE Magazine, One Phoenix 
Mill Lane, Peterborough, NH 03458. 


C] Robert Noyce 
C] Ken Olsen 

[ ] Adam Osborne 
ÛJ Chuck Peddie 
[ ] Jef Raskin 

C Wayne Ratliff 
ÛJ Dennis Ritchie 


[Г] Bjarne Stroustrup 
LJ мал Sutherland 
[] George Tate 

[ Ken Thompson 
ÛÎ Jonathan Titus 

[ ] Jack Tramiel 

[ ] John Warnock 


[ ] Claude Shannon LJ Terry Winograd 

[ ] Michael Shrayer [ ] Niklaus Wirth 

[ ] Charles Simonyi [ Steve Wozniak 

[Г] Clive Sinclair LJ Other 
Name: 
Title: 
Company: 
Address: Street: —_——— ——— 
City: Stats. Country: — Code: 
Phone: Emai: 


Fax your responses to (603) 924-2563, or mail them to BYTE, One Phoenix Mill Lane, Peterborough, NH 03458. 
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Software О 


Workgroup Conferencing 


Two new conferencing tools —cCollabra Share and OpenMind —fill 


z niche botween simple E-mail and Lotus Notes 


REX BALDAZO AND Е 


STANFORD DIEHL | Ei 


-mail is a great tool for per- 
3 son-to-person messaging, but 

it falls flat when you’re co- 
ordinating a discussion among a group. 
Anyone who has ever cobbled togeth- 
er a group discussion using cc:Mail 
understands the problem: Traditional 
E-mail packages just weren’t designed 
with workgroups in mind. 

Two brand-new workgroup appli- 
cations—Collabra Share and Attach- 
mate’s OpenMind—fill the gap, meet- 
ing workgroup-conferencing needs 
that aren’t addressed by simple E-mail 
packages and for which Lotus Notes is 
overkill. Both Collabra Share and 
OpenMind build a structured envi- 
ronment for interactive discussions 
and information delivery. But the two 
products stake out different ground. Col- 
labra Share delivers basic, easy-to-use 
workgroup conferencing over an existing 
LAN, while OpenMind offers a 
client/server platform for conferencing, 
document management, and customized 
work-flow applications. 

We put Collabra Share and OpenMind 
to work across our editorial workgroup 
and gauged how well each met our own 
needs. The two programs differ in cost and 
functionality and represent two distinct 
alternatives to match specific workgroup 
requirements. If you demand even more 
from a workgroup platform, you should 
probably consider the Notes investment. 


Collabra Share 

Version 1.0 of Collabra Share delivers ba- 
sic BBS-style conferencing over your ex- 
isting network. It requires a DOS-file-com- 
patible LAN operating system, such as 
NetWare or Windows for Workgroups, 
and runs on Windows 3.1; a Macintosh 
client is planned for this year. It doesn’t 
support automated work-flow or document 
management features, but for such tasks 
as generating interactive workgroup dis- 
cussions, refining ideas via collaboration 
and feedback, and distributing informa- 
tion across a department, Collabra Share is 
an effective, easy-to-use tool. 


le Edit View Compose 


| f= = 


Collabra Share 


£1 March Reviews — 


| access bus 
February Schedule. тт #4) graphics boards must support й 


Reviews Status Forum 


Text Properties Navigate Window Help 


Selinda Chiquo 11/2/94 
Stan Diehl 11/2/94 


А Coltabra Share Library. The notebook icons at (ће top of the screen represent forums. Double-clicking 
on the Reviews Status Forum opens the lower window. Discussion categories (e.g., March Reviews and 
February Schedule) appear in the upper left section of this window, with the threads from the selected 
category listed in the upper right section. The bottom section of the window displays the selected 
message. Double-clicking on the enclosure icon (labeled feb95rev.exe) launches the attachment. The 


red flags indicate unread messages. 


You set up various forums to hold re- 
lated messages, and within each forum 
you can further group messages into cate- 
gories (see the screen). Within a message 
you can put enclosures, such as a spread- 
sheet file or even an executable program. 
Double-clicking on the enclosure icon 
launches the appropriate application. 

Collabra Share does not currently sup- 
port application-specific viewers (a Word 
file viewer, for instance), so you can't view 
an attached file if you don't have the ap- 
plication it was created in. We got around 
this limitation somewhat by attaching 
Common Ground documents with view- 
ers embedded in the file, but even a low- 
end conferencing system should include 
some standard viewers for the most popu- 
lar applications. 

The program has some convenient fea- 
tures for managing forums. You have the 
option of automatically deleting threads 
from a forum, based on either how old the 
threads are or when the forum exceeds a 
set size limit. This is controllable by fo- 
rum, so each forum can have its own stor- 
age policy. And new participants are au- 


tomatically prompted to join forums that 
are open to them. 

Security is Collabra Share's weak point. 
Its forums must be installed in a full-access 
public directory so that all users have ac- 
cess. And the administration tools have no 
password protection, so the only security 
for those tools is what's provided by a lo- 
cal PC or the network. Collabra Software 
claims this problem will be remedied. 

With Collabra Share's Enterprise Ex- 
tension, you can extend your Collabra 
workgroup to participants beyond the reach 
of your LAN. You can join VIM (Vendor- 
Independent Messaging) or MAPI (Mes- 
saging API) E-mail users even if they don't 
license a local copy of Collabra Share. A 
Mail Agent checks any specified forum at 
an interval that you schedule. At the ap- 
pointed time, the Agent checks the forum 
to see if new messages have been posted, 
and if so sends them out as mail messages 
to remote users. Any contributions re- 
ceived in the mailbox from those remote 
users is then posted to the forum. 

À remote site can also establish its own 
Collabra Share workgroup and replicate 
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П; ji] En Mint 


ЕГ EE Secon — Admin - Window "Help 


| © Status of Feb Reviews (1 reply) T This i is where we discuss 


-B feb95rev.xls 
- [8 v1 KilgoreT: Created. 


= [B v2 KilgoreT: Feb schedule as of 11/10 © 2:40 
— 8 v3 (Current) T. Admin: Final February Schedule 


* £j March Reviews (12 replies) 
£3 Status of March Reviews (5 replies) 
e mar35revəds 


ШИП Workgroup Celera 


lare] 


E Root (25 repbes) 

ШӘ Recovered (2 replies) 
HEA Morgue (2 replies) 
BB Lounge (17 rephes} 
EB Workflow Test (59 repkes) 
BB) Reviews (26 replies) 

BB Process (4 repkes) 

Wil Months Meeting 

L. Ig Mag meeting 

aci a 


The OpenMind Explorer interface. Just below the toolbar are the section buttons. Below these are the 
subsection buttons (e.g., Process and Monthly Meeting). When you click on a section button, the lower 
half of the screen displays the contents of the section. Messages are contained within the folder Icons. 
Note the multipie document versions of feb95rev.xls. Double-clicking on the document icon launches the 
Excel viewer or the creating application If it is available locally. Comments about the document are kept 
In a parallel folder. The Section Map at right gives an overall view of the hierarchy. 


specified forums across E-mail. Like the 
Mail Agent, the Replicator Agent gets 
scheduled, and at set times it scans the fo- 
rum, sending new messages to the remote 
Replicator. The remote Replicator does 
the same thing, so the two copies of the 
forum are kept synchronized. 


Living with Collabra Share 

We used Collabra Share for a couple of 
months and effectively managed some real 
work with it. We created forums for hard- 
ware testing, software reviews, bench- 
marks, and other key topics. We posted 
schedules, passed files, and distributed 
memos that normally would have gone out 
on paper. Of course, our lifeblood is gen- 
erating articles for publication, so the lack 
of document versioning and control was 
a serious limitation for us. 

We also noted some first-version imma- 
turity. For instance, while Collabra Share 
allows the copying of threads both with- 
in a forum and among different forums, 
there is no move option, so after copying a 
thread you have to go back to the original 
and delete it. And when you delete a user 
with the administration tools, the identi- 
fication file does not automatically get 
deleted, so the user can continue to par- 
ticipate in forums. You have to manually 
delete the user identification file. 

The program's strengths are its easy set- 
up, intuitive interface, and connectivity to 
remote sites. If you need a simple work- 
group conferencing system, Collabra Share 
is an effective solution. 
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Attachmate's OpenMind 
OpenMind stakes a middle ground be- 
tween the basic conferencing capabilities 
of Collabra Share and the high-end group- 
ware functionality of Lotus Notes. The 
OpenMind server currently runs only on 
Windows NT, and only Windows clients are 
supported, although a Mac client should 
be available by the time you read this. 

OpenMind's conferencing interface takes 
some getting used to. Conference topics, 
called sections, can contain multiple levels 
of subsections beneath them. This can get 
confusing when you get a layered view of the 
sections you' ve traversed along with the 
subsections available from the current sec- 
tion (see the screen). The threads reside at 
the lower part of the screen and follow a 
familiar folder metaphor. Our workgroup 
found Collabra Share's interface more in- 
tuitive than OpenMind’s. 

As with Collabra Share, you can attach 
files to pau with НИЦИ. but Op- 


| IFYOU M NEED. 


Basic ——— 
capabilities with file attachments 


ў Sn FOR EXAMPI PLE... 


A departmental workgroup 
requiring interactive discussions 


enMind supports a variety of viewers, al- 
lowing participants to view documents and 
spreadsheets without having the creating 
applications. If you want true document 
management, OpenMind tracks multiple 
document versions. You place a document 
in a folder, and it is stored on the server. 
You can then lock the document to make 
it read-only. When you update the docu- 
ment, a new version is created in Open- 
Mind. The server stores only the changes 
to the original file, not multiple versions of 
the complete document. 

You can also work on a file locally and 
then update the document from OpenMind. 
The document and discussions about it can 
all reside in the same parent folder. We 
found this structure an excellent vehicle 
for generating collaborative documents. 

You can’t extend discussions to E-mail- 
only participants, but OpenMind does let 
you replicate databases remotely to bring 
in other workgroups that license the Open- 
Mind package. A publishing server for- 
wards specified sections to a subscribing 
server. Any server can act as both a pub- 
lishing server and a receiving server. You 
can connect to other servers via TCP/IP, 
IPX/SPX, NetBIOS, or a dial-in connec- 
tion. A single user can also dial directly 
into the server for remote access. 

If you need to create customized appli- 
cations, OpenMind’s support of OLE Au- 
tomation puts it beyond Collabra Share and 
into closer competition with Lotus Notes. 
OpenMind Automation exposes 10 dis- 
crete objects, including the search engine 
or any specific section, folder, document, 
message, or attachment. An external pro- 
gram can then use OLE Automation func- 
tions to access and manipulate the objects. 

For instance, the AddSearch function 
can launch the OpenMind search engine 
from an external program. You then use 
the Find function to return the results of 
the search. You can also use OpenMind’s 
document-versioning capabilities to cre- 
ate a customized work-flow system out of 


THEN BUY... 


` Collabra Share 


to generate ideas, solicit feedback, 
and distribute files and information 


Group conferencing with 
document management features 


A product development team 
creating collaborative design 


OpenMind 


specifications, manuals, and 
marketing materials 


High-end workgroup features, 
including extensive knowledge 
bases 


A technical-support department 
needing access to a variety of 
technical resources and a customized 


Lotus Notes 


call-tracking system 


Outo “hisworld | = hics 
have iin on the hio ui 


Personal workstations from Intergraph Computer Systems transport you to a world where high-end graphics software runs alongside your office 
automation tools — at a cost that won't send your budget into orbit. Until now, the processing power required for high-level CAD/CAM/CAE software 
forced you to work in two separate worlds: a PC for your office tasks and a workstation for intensive graphics design. 


Now you can experience warp speed in both worlds. Personal workstations (TD-2 through TD-5) are equipped with single or dual Inte] Pentium 
processors. In addition, they implement a workstation-like architecture that boosts Pentium power. So compute-intensive engineering operations — 
and your Microsoft Windows applications — run at lightning speed, And you can choose either Windows NT or Windows/DOS. 


Light years beyond other systems, personal workstations are the first to implement the full thrust of OpenGL for graphics acceleration. So you can rocket 
through intensive 3D graphics operations such as rendering, modeling, and animation up to 100 times faster than conventional technology allows. 


Why pay astronomical prices for workstations or push a PC beyond its limits? Choose the only Intel-based system made for the world of graphics — 
the personal workstation from Intergraph Computer Systems. 


Call today: 800-763-0242 or 1-205-730-5441. Or reach us on the Internet at | NTERGRAPH 


hitp://www.intergraph.com. COMPUTER SYSTEMS 


Circie 88 on Inquiry Card (RESELLERS: 89). 
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° قوت‎ j سے‎ Intergraph and the Latergraph logo are registered trademarks and TD-2, TD-3, TO-A, snd TD-5 ate trademarks of Intergraph Corporation. 
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Data Compression 
Library® Products 


The PKWARE Data Compression Library products allow you to include 
state-of-the-art, patented data compression technology within your software 
applications. Data produced by the PKWARE Data Compression Library 
products is compatible across platforms! 


The PKWARE Data Compression Library products offer an all purpose data 
compression algorithm which compresses ASCII or binary data quickly. An 
adjustable dictionary size allows software to be fine tuned for maximum 
speed or compression efficiency. The use of application defined callback 
functions allow maximum flexibility. No runtime royalties. The format used 
by the compression routine is completely generic and not related to the 
PKZIP® file format. 


Versions available for DOS, OS/2, Windows, and soon for Win32. 


* Compatible with * Compatible with 


IBM Cset/2 & Microsoft Win- 
Borland С++ for dows 3.x appli- 
OS/2. cations. 

• Routines provided as an object file e Fully reentrant. 


& library file. 


• Requires 36k of memory to 
compress & 12.5k of memory to 


extract. OS/2 Version $350 


a The DLL requires 36k of memory 
to compress & 12.5k of memory 


to extract. windows Version $350 


HE ya both * Compatible with 
I^ Intel & Alpha opular 16-bit 
^ object monies. anguage com- 
pilers. 
b Compatible with Microsoft • Can be used in any memory model. 
Visual C 32-bit & Borland C+. 


e Requires 36k of memory to 
compress & 12.5k of memory to 


extract. Win32 Version $375 


* Requires 35k of memory to com- 


DOS Version $275 


Please add $5.00 Shipping & Handling 
per package in the U.S. & Canada; 
$11.25 overseas. Wisconsin residents 
please add 5% state sales tax & 
applicable county sales tax. No COD. 


йы |] ——— рр 
Lez Е 


Copyright 1994, PKWARE, Inc, PKWARE, the PKWARE logo, PKZIP, and the PKWARE Data Compression Library are registered trademarks of 
PKWARE, Inc. Microsoft is a registered trademark and Windows, Win32 Microso 

the O52 logo are tegMered trademarks of Intemational Business Machines Corporation. Trademarks of other companies mentioned here appear 
for identification purposes oniy and аге the property ol their respective companies. 


The Data Compression Experts, 


9025 N. Deerwood Drive 
Brown Deer, WI 53223-2437 
Phone: (414)354-8699 Fax: (414)354-8559 
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press & 12.5k of memory to extract. 
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Reviews 


other OLE-enabled applications. 

Like Collabra Share, OpenMind suffers 
from some version 1.0 flaws. We found 
that users couldn't change a null password, 
for instance, and we couldn't get the SAP 
(Service Advertisement Protocol) to work; 
SAP advertises the SPX name to clients, 
so they don't have to know the server's 
address. And we experienced a couple of 
GPFs (General Protection Faults) on the 
Windows 3.1 clients. Fortunately, the NT 
server application was rock solid, so we 
never had to worry about losing data. 


Groupware Alternatives 

We found that OpenMind was not quite 
as inviting as Collabra Share for generat- 
ing discussions within our workgroup, but 
many collaborative projects require the 
kind of document tracking and control that 
OpenMind handles well. You simply don't 
have document management features with- 
in Collabra Share or most other low-end 
conferencing packages. 

OpenMind is an impressive release that 
we plan to keep up and running in the re- 
views department at BYTE. But if your 
applications require multiplatform clients; 
large, centralized databases; or integrated 
E-mail, you will have to step up to Lotus 
Notes. B 


Rex Baldazo is a BYTE technical editor who 
previously developed a workgroup system 
for collaborative documents. Stanford Diehl 
is director of BYTE reviews. You can reach 
them on the Internet or BIX as rbaldazo@ 
bix.com and sdieh! @ bix.com, respectively. 


About the Products 
 Collabra Share 1.0 
Workgroup Edition/10-user license... $699 
Enterprise Extension $899 ре! server 


Collabra Software, Inc. 
1091 North Shoreline Blvd. 
Mountain View, CA 94043 
(800) 474-7427 

(415) 940-6400 

fax: (415) 940-6440 
E-mail: info@collabra. com 
Circle 1340 on Inquiry Card. 


OpenMind 1.0 

Starter Kit {five clients and one иш... «08995 
Single-cllent license ....................................$295 
Bundle purchase of 100 clents 

ОГОО е тр e $225 per client 


Attachmate Corp. 

1000 Alderman Dr. 
Alpharetta, GA 30202 
(800} 348-3221 

(404) 442-4000 

fax: (404) 442-4366 _ 
Circle 1341 on Inquiry Card. 
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True Multimedia Road Warrior 


A big, bright color screen puts the best face forward on the full- 
featured multimedia ThinkPad 755CD 


REX BALDAZO 


functionality a notebook can deliver 

and still remain portable, IBM may 
have the answer for you. In a compact 
package weighing 7.3 pounds, the new 
IBM ThinkPad 755CD includes an im- 
pressive 10.4-inch color screen, an Mwave 
DSP (digital signal processor) for high- 
end audio functions, motion-video I/O 
ports, infrared ports, and a double-speed 
CD-ROM drive. 

We got our hands on the newest Think- 
Pad for an extended evaluation, and while 
there are a few flaws, it is nonetheless a 
state-of-the-art portable for the power user. 
We were so impressed by an early look at 
the ThinkPad that we gave it the Best of 
Show award at Comdex last fall. 


hi f you've ever wondered how much 


True Multimedia 
The 755CD features an Intel 486DX/4 run- 
ning at 100 MHz internal and 33 MHz ex- 
ternal. It comes standard with 8 MB of 
RAM and a 540-MB hard drive. We ran 
the new BYTE Benchmarks (see "BYTE's 
New Benchmarks") to test overall perfor- 
mance and CDStone to test CD-ROM 
performance. The results show that the 
ThinkPad 755CD is a solid performer. 

Video quality is outstanding. IBM calls 
its new display technology Black Matrix 
on Array, capable of 65,536 colors at a 
VGA resolution of 640 by 480 pixels. The 
ThinkPad also has a port to connect an ex- 
ternal monitor. 

The built-in Mwave DSP provides audio 
and telephony capabilities, including 


ThinkPad Performarice 


Integer index 
Floating-point index 


Sound Blaster emulation, audio recording 
and playback, modem (data and fax), and 
MIDI synthesizer, An adapter provided 
with the machine lets you connect stan- 
dard MIDI devices, and it also doubles as 
a joystick port. 

The double-speed CD-ROM meets 
MPC Level 2 specifications. On the 
CDStone tests, it posted re- _ 
spectable numbers for a 
double-speed drive. The CD- | 
ROM's spring-loaded, rather [fi] 
than motor-driven, mecha- IC 
nism opens only when the 
ThinkPad is on; a smart fea- 
ture that prevents accidental 22" 
opening while the computer is 
stored. 

Battery life was also respect- 
able. Our Thumper 2 test, 4 
which simulates word processor 
use, managed a run of 4% hours. 
But this does not utilize the CD- 
ROM. When we ran Rebel Assault, a CD- 
ROM arcade game that essentially runs 
the CD-ROM constantly, we managed a 
still-decent 90-minute battery life. 

Front and rear infrared ports on the 
755CD can communicate with another 
similarly equipped computer or peripheral 
(e.g., a printer). We tested them with Ex- 
tended Systems' JetEye, which provides 
an infrared interface to most printers. The 
ThinkPad's infrared port must be pointed 
directly at and within a meter of the JetEye 
but it works well within those restrictions. 
No more plugging and unplugging cables 
to print from your laptop. 

One of the more interesting features of 
the 755CD is the ability to capture 
or output NTSC and PAL video. 
An adapter that accepts either stan- 
dard RCA or Super-VHS jacks 
plugs into tiny ports on the side of 
the 755CD. Audio is connected on 
the other side of the computer, 
through the Mwave DSP. 

Presentations created on the 
| ThinkPad can, in turn, be output 
to NTSC or PAL video. You 
can't use the ThinkPad for broad- 
cast-quality video, but you can 
record presentations onto an or- 
dinary VCR. 


Ro n mm T " == 


` The Art of Compromise 
The ThinkPad 755CD 
comes close to replacing a 


= desktop multimedia system, but 


you'll need to make a few compro- 
mises. You can remove the CD-ROM 
drive and replace it with the included in- 
ternal 3-inch floppy drive, but you can't 
have both. And installing the battery re- 
quires that you temporarily remove the 
CD-ROM drive. If the 34-inch floppy 
drive is installed, the battery compartment 
is readily accessible. The extra overhang 
from the CD-ROM partially blocks the 
battery. 

You lose some, you win a lot. At a sug- 
gested retail of over $8000, this isn't the 
portable for casual use. Except for its lack of 
a built-in network adapter, this machine is a 
capable desktop replacement and a ground- 
breaking integration of multimedia compo- 
nents into a truly portable computer. 8 


Rex Baldazo is a BYTE technical editor. You 
can reach him on the Internet or BIX at rbal- 
dazo Q bix.com. 


About the Product 


IBM ThinkPad 755CD (8 MB of RAM) 
540-MB hard апче.....................-ы.$75899 
810MB hard drive ...................98149 


IBM Personal Computer Co. 
| Route 100 

Somers, NY 10589 

(800) 772-2227 

Circle 976 on the Inquiry Card. 
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FEGIS: The World’s Best 


Anti-Piracy Protection 
in Minutes. 


The AEGIS System 
protects both DOS and 
Windows applications. 


File Edit Format Options Window | | 
Only /EGIS protects 


programs plus data 
i files and overlays. 


/EGIS automatically 
checks for code 


changes due to ШР EOUUR Ae n V JN 


viruses or hackers. 


| 
Selling in other coun- 
tries? Specify English, 
Spanish, German or 
other languages. 


ÆGIS automatically 
monitors the hardware 
key's presence. 


Your application is 
enclosed in a highly 
secure encrypted shell, 
fully protected — with no 
programmer coding — 
in less than 7 minutes! 


End of Story. 
800-841-1316 


SOFTWARE Ea 
SECURITY E 


6 THORNDAL CIRCLE, DARIEN, CT 06820-5421 Tel: 203-656-3000 Fax: 203-656-3932 BBS: 203-656-3928 
Software Security International Ltd., London: +44-784-430-060 Fax: +44-784-430-050 
551 Belarus, Minsk: +(7) 0172-45-21-03 Fax: +(7) 0172-45-31-61 Circle 124 on Inquiry Card. 
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big blues Speed Trip 


Fast, stable, and relatively easy to use, Warp is by far 
the best OS/2 yet. But is it good enough to displace Windows? 


BARRY NANCE 


October. Reports of bugs, recalls, 
and incompatibilities even reached the 
mainstream press. 

Tojudge Warp for ourselves, we evalu- 
ated it on an even dozen computers, among 
them a Twinhead 486/33 notebook PC with 
8 MB of RAM, an 8-MB 486/25 Compu- 
dyne equipped with a Creative Labs Sound- 
Blaster card, a 4-MB 486/25 IBM 
PS/Value-Point, a 16-MB Gateway 2000 
386/33, and a 32-MB 486/66 Zenith Z-Sta- 
tion 500. We networked Warp (using client 
software sold separately) with Artisoft’s 
LANtastic for OS/2, Novell NetWare 3.12, 
and IBM’s LAN Server 4.0. We used video 
adapters with chip sets from Cirrus Logic, 
Tseng Labs, ATI, and S3. The software we 
ran on top of Warp included Lotus 1-2-3 
for OS/2, Microsoft Word for Windows, 
Microsoft Access, IBM's C Set++ 32-bit 
C compiler, IBM's DB2/2 relational data- 
base manager, Watcom’s VX-REXX com- 
piler, Knowledge Ware’s Application De- 
veloper’s Workbench, Datastorm’s 
Procomm Plus, and the BonusPak appli- 
cations that come with Warp. 

With rare exceptions, we found Warp 
installed easily and ran applications, utilities, 
and development tools with great stability. 
During our testing, we also observed several 
important differences between Warp and 
previous versions of OS/2. Warp displays 
screen objects, especially the drives object, 
faster than before. Warp makes it easier 
than ever to avoid command-line sessions; 
a few minutes with the speedy new drives 
object encouraged us to switch to an object- 
oriented view of files. And Warp runs 
programs, albeit slowly, in low-memory 
situations in which earlier versions of OS/2 
would have failed. 

In fact, the few problems we had with 
Warp were caused by unsupported 
hardware or niggling bugs that we were 
able to work around easily. You should 
always be careful when adding a new 
video adapter, sound card, or other adapter 
to your computers: Device-driver support 
remains one of OS/2's few weak points. 
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BYTE Editor-at-Large Jon Udell ex- 
amines the issue of Warp/Windows inter- 
action and Warp's implementation of 
Win32 in this month's Core Technologies 
Operating Systems column, *A Warped 
Perspective." 


A New Face for 0S/2 

Warp displays a configurable (and 
optional) "launch bar" that you use to start 
programs (see the screen). The launch bar 
can show text or just icons, be displayed 
horizontally or vertically, and hold the 
icons of frequently-used programs either 
on the launch bar or in drawers that you 
open and close. What's more, when you 
drag and drop a program's icon to the 
launch bar, the latter automatically 
configures itself. In general, Warp adds 
more drag-and-drop to OS/2's already 
object-oriented interface. 

Warp changes the way OS/2 loads fre- 
quently-used DLLs into memory. Earlier 
versions of OS/2 refetched discarded code 
segments by loading and relocating func- 
tions from the DLL file. Warp, however, 
loads the DLL functions once and then 
pages them, with all address fixups and 
relocations already done, out to the swap 
file. Your SWAPPER.DAT file will be 


Software 


larger under Warp (in fact, you may want 
to preallocate the size of the swap file), 
but your system will be more responsive as 
a result. In addition, Warp offers a Win- 
dows fast-load option that you'll like if 
you frequently run Windows programs. 
The fast-load option tells OS/2 to initially 
run a small, do-nothing Windows program 
that gets Windows started. Thereafter, your 
Windows applications load without the 
overhead of first starting Windows. Un- 
fortunately, OS/2 shut-down detects the 
do-nothing program as a still-running pro- 
gram and makes you manually close it be- 
fore you can turn off your PC. 

Warp lets you choose from a variety of 
new mouse pointers, and you can use 
Comet Cursor to make it easy to find and 
track the mouse pointer on monochrome 
displays. You set screen resolutions di- 
rectly with the System object, so you don't 
have to open a command-line prompt to 
change resolutions. Additionally, Warp 
can automatically restart following an IPE 
(internal processing error) or CPU trap— 
a useful feature for file servers running 
LAN Server or LANtastic for OS/2. 

A System Setup object can create a set 
of OS/2 bootable floppy disks for main- 
tenance purposes. These utility boot disks 
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WARP-SUPPORTED VIDEO ADAPTERS AND CHIP SETS 


ATI28800; VGA Wonder XL; Mach 8, 32, and 64 
CL-GD5422, -5424, -5426, -5428, -5430, -5434 
HT209 

JM 27.8634; ХВА, XGA-2; VGA16, VGA256C :· 
$3 860801, -805, -8051, - 864, -928 

Trident Microsystems 89008, -C cd 

Tseng Labs ET4000, ET4000/32, W32, W32i, W32p 
Waite _ ` . Power8000, Power9100 

Western Digital Paradise and WD90C11, -24, -24A, -24A2, 


IBM sound cards work 
in Windows and OS/2 
at the same time. How- 
ever, you have to ignore 
the documentation on 
multimedia in the In- 
formation folder and 
leave the default set- 
tings alone, because if 
you follow the instruc- 
tions about explicitly in- 
stalling drivers, you will 
lose shared sound. 


installs on supported hardware easily and 
painlessly. It automatically and correctly 
detects most SCSI cards, video adapters, 
sound cards, and other system options. 
IBM publishes a list of computers and 
peripherals that work with OS/2 (you can 
download the list from FTP (file-transfer 
protocol) sites, such as ftp.cdrom.com). 
The list also contains drivers available 
from vendors and on-line sources. 
Unfortunately, we found that the Warp 
install program incorrectly updated the 
CONFIG.SYS file on some PCs. On the 


ATI Technologies 
Cirrus Logic . 
Headland Technology 


-30, -31, -33, -34 


even have an option for removing OS/2 
from your PC. A less drastic uninstall util- 
ity lets you remove portions of OS/2 from 
your computer. Each time it boots, OS/2 
lets you press Alt-F1 to interrupt the boot 
process, at which time you can revert to 
an earlier CONFIG.SYS and INI file con- 
figuration, switch back to VGA resolu- 
tion, or obtain a command-line prompt. If 
you modify your OS/2 configuration and 
then discover your PC won’t boot, the new 
Alt-Fl behavior can save you from rein- 
stalling Warp. 

A new warp tool diagnoses such hard- 
ware problems as shared IRQs (interrupt 
requests). It displays a wealth of detail on 
IRQ assignments, adapter memory usage, 
SCSI addresses, and other system-level 
data. The Presentation Manager—based 
System Information Tool also displays 
such information, but not in as much detail. 


Left to Your Own Devices 

Warp includes drivers for more video 
adapters, printers, SCSI cards, and CD- 
ROM drives than earlier versions of OS/2 
did. Unfortunately, the lists that pop up 
during installation are needlessly cryptic. 
The video list, for example, is still domi- 
nated by the names of chip-set manufac- 
turers, not the video-card vendors with 
whom most users are familiar. The list of 
supported CD-ROM drives includes Chi- 
non, Hitachi, IBM, Mitsumi, NEC, Pana- 
sonic, Philips, Pioneer, Sony, Texel, and 
Toshiba. 

Many of the OS/2 complaints that IBM 
technical support handled center around 
video adapters, so the list of adapters sup- 
ported by Warp is especially important. 
Warp comes with drivers for the products 
named in the table, “Warp-Supported Video 
Adapters and Chip Sets" onthis page. Note, 
however, that Warp doesn't include drivers 
for some of these adapters' PCI (Peripheral 
Component Interconnect) versions. 

SoundBlaster, Pro Audio Spectrum, and 
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A few Internet mes- 
sages complained about 
slow file transfers and dropped charac- 
ters during serial communications under 
Warp. To get to the bottom of these prob- 
lems, we talked to an acknowledged ex- 
pert in OS/2 serial drivers, Ray Gwinn, 
a programmer based in Woodbridge, Vir- 
ginia. Gwinn, who says he hasn't experi- 
enced the problems himself, offers a 
shareware replacement for IBM's 
COM.SYS and VCOM.SYS drivers 
called SIO.SYS and VSIO.SYS (in the 
IBM.OS2 conference on BIX), which of- 
fer better buffer support for 8250 and 
16450 UARTS, the old but popular serial 
communication chips. 

Under earlier versions of OS/2, the low- 
level printer support was interrupt driven, 
using IRQ7 for LPT1 and IRQ5 for LPT2. 
On the one hand, interrupt-driven print has 
low overhead and good throughput. On the 
other, IRQ conflicts with an 8-bit adapter 
(asound card, perhaps), parallel cables that 
don'temploy the pin- 10 acknowledge line, 
and certain printers caused problems in 
previous versions of OS/2. Warp lets you 
choose between polled and interrupt-driven 
print, with polled the default. Some parallel 
ports and printers work acceptably with 
OS/2 polled printing, some do not. If you 
encounter this problem, you can add the 
IRQ command-line parameter to Warp's 
PRINTOI.SYS device driver to control print 
modes. 


Installing Warp 
We recommend running Warp on at least a 
386SX equipped with 6 MB of RAM (IBM 
says 4 MB), a mouse, VGA or some other 
supported video adapter (see the table, 
“Warp-Supported Video Adapters and Chip 
Sets"), 35t0 55 MB of hard disk space, plus 
upto 30 MB forthe BonusPak components. 
Windows support requires use of the 
Windows 3.1, Windows for Workgroups 
3.1, or Windows for Workgroups 3.11 
distribution disks. 

From floppy disk or CD-ROM, Warp 


Z-Station 500, for example, with the par- 
allel port set to bidirectional, Warp 
wouldn't print unless we used the /IRQ 
command-line parameter in the BASE- 
DEV=PRINTO1.SYS statement (during a 
test of Warp's ability to reinstall itself, 
the install program had deleted the /IRQ 
parameter). The install program also in- 
sisted on inserting the Warp HPFS (High 
Performance File System) driver on a file 
server machine that was already running 
the LAN Server 386HPFS driver. The up- 
shot is that it will sometimes be neces- 
sary to edit CONFIG.SYS after Warp has 
taken its best crack at configuring itself. 


Running at Warp Speed 

Technically, you can run Warp on a PC 
that has only 4 MB of RAM. However, in 
a low-memory environment, you won't be 
able to load Windows, multimedia soft- 
ware, or network software, and you won't 
be able to use the HPFS (which requires its 
own device driver and RAM cache). We 
found that a 4-MB machine could slowly 
run two and sometimes three DOS ses- 
sions, along with a small OS/2 program. 
With 6 MB or more, Warp begins to be 
useful and even speedy. 

Warp multitasks nicely. You can run a 
Windows database program such as Mi- 
crosoft Access in its own Windows ses- 
sion while you run other Windows pro- 
grams in a separate session (if you have 
sufficient RAM). While Access is per- 
forming some long-running operation (e.g., 
table joins), you can switch to other ses- 
sions to continue working. Loading a Win- 
dows program can take a few seconds 
longer under OS/2 than under plain Win- 
dows 3.x, but once loaded, the programs 
run as fast as they would under Windows. 


From Networking to Games 

After installing Warp, we set up the Z-Sta- 
tion 500 as both a NetWare workstation 
(using the NetWare Client for OS/2 version 
2.1) and a LAN Server 4.0 file server. 
ODINSUP, a requester module that comes 
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with the Warp NetWare client, lets both 
sets of network software use the Ethernet 
card; the computer shares its disk drives 
and locally attached laser printer at the 
same time it can access files on the Net- 
Ware server. As an added bonus, we were 
able to share the NetWare server’s disk 
drives indirectly, via LAN Server 4.0, with 
workstations on the LAN. The worksta- 
tions don't have to run NetWare client 
software to access the NetWare server (the 
access is slightly slower, however). 

The OS/2 version of RPRINTER, a 
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tion. Fax Works can handle individual 
names or even distribution lists dragged 
and dropped from its phone book. The pro- 
gram is from SofNet, which is now part 
of Global Village. 

* IBM Internet Connection TCP/IP over 
a phone line. Internet Connection uses SLIP 
(but not PPP) and a set of Internet tools that 
includes Gopher, NewsReader/2, an FTP 
client with drag-and-drop, and Telnet for 
both TTY and 3270 connections. A beta 
World Wide Web client, Web Explorer/2, 
should be an official part of the Internet Con- 


NetWare utility, services mamm teer orge nection by the time you read 
; About the Product | ihre foe 


NetWare print queues, 
feeding jobs to the OS/2 
print spooler. LAN Server | iBM 
also feeds its print jobs to 
the spooler. The OS/2 print 
spooler accepts and cor- 
rectly manages print jobs 
from a variety of sources, 
In contrast, running the 
DOS-mode RPRINTER underneath reg- 
ular Windows often caused Windows to 
crash. 

At the other end of the computing spec- 
trum, OS/2 runs game software rather well. 
One of our Warp users formerly had several 
DOS boot disks, each with a different 
EMM386 expanded/extended memory con- 
figuration, to run each of his games. Now, 
with OS/2, each program object in the desk- 
top’s Games folder can have its own mem- 
ory and other settings. The user doesn’t 
have to reboot to run a game and can run 
different games concurrently. 


Apps? We Got Apps 

The less-than-useful “productivity applets” 
found in earlier versions of OS/2 are gone, 
replaced by a set of Workplace Shell-en- 
abled software called the BonusPak. The 
new BonusPak additions to Warp are true 
applications that make good use of object- 
oriented Workplace Shell features like pop- 
up menus, drag and drop, and templates. 
The BonusPak includes the following: 


° IBM Works A word processor, spread- 
sheet, business charts, database, and report 
writer al] in one package. It was previously 
a product called Footprint Works (from 
Footprint Software). 

• HyperACCESS Lite A Presentation 
Manager-based, asynchronous terminal 
emulator from Hilgraeve. 

e Personal Information Manager An 
integrated appointment calendar, to-do list, 
planner, and phone/address book. Formerly 
Arcadia's Workplace Companion. 

• FaxWorks A send/receive fax applica- 
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this. You can connect to vir- 
tually any Internet provider 
with the Internet Connec- 
tion, including IBM's Ad- 
vantis network. 

« Multimedia Viewer Ex- 
tensions to MMPM/2 (Mul- 
timedia Presentation Man- 
ager/2), IBM's sound and 
video utility that has been bundled in pre- 
vious versions of OS/2 for organizing and 
displaying GIF, PCX, and TIFF images. 
Web Explorer/2 uses the Multimedia 
Viewer. 


Warp also comes with CIM (Com- 
puServe Information Manager), IBM's 
MMPM/2 Video IN (based on Intel’s Indeo 
technology), and a multiuser whiteboard- 
sharing product called Person to Person. 


IBM's Best Shot 

There's little doubt that Warp is a more 
mature operating system than the beta ver- 
sions of its perceived nemesis, Windows 
95. Unlike Warp, Windows 95 will have a 
hard time running in 4 MB of RAM. 
What's more, Warp lets you multitask 16- 
bit Windows applications in separate Win- 
dows sessions. Windows 95 still runs such 
programs cooperatively, not preemptively, 
so users will still be staring at the hour- 
glass waiting, for example, for Excel re- 
calculating to finish. And Windows 95 
can't protect multiple DOS programs from 
crashing because it lets them share the 
same interrupt tables in memory, some- 
thing Warp does not allow. 

People already accustomed to DOS or 
DOS-plus-Windows and who have hard- 
ware that Warp supports will find it a re- 
freshing, productive step up. Ш 


Barry Nance is a BYTE consulting editor 


and has been a programmer for 20 years. 
He is the author of Using OS/2 Warp 3.0 
(Que, 1994). You can reach him on the In- 
ternet or BIX at barryn@ bix.com. 


Peer Power Upgrade 


Tricky to Install, CorStream extends LANtastic peer-to-peer networks by 
seamlessly Integrating a NetWare 4.01 server into your installation 


STAN MIASTKOWSKI 


eer-to-peer networks offer many 

advantages for small- to medi- 

um-size businesses. They’re 
comparatively inexpensive and easy to in- 
stall, and they don't require the expertise 
of a full-time system administrator. How- 
ever, at some point, as businesses grow 
and network needs evolve, peer-to-peer 
users often find their networks start to 
slow down. When that happens, it's time 
to consider alternatives. Upgrading hard- 
ware or dedicating peer servers can im- 
prove things for a while, but they're usu- 
ally only stopgap measures. Conventional 
wisdom says that for maximum network 
performance, you need a full-fledged, 
high-performance, server-based NOS (net- 
work operating system), such as market- 
leading Novell NetWare. 

If you're already running LANtastic, 
one of the leading peer-to-peer networks, 
Artisoft offers CorStream, an alternative 
to starting from scratch with a new network 
installation. The heart of CorStream is a 
NetWare 4.01 run-time module that 
Artisoft licensed from Novell. It offers all 
the performance advantages of a true 
multitasking, multithreading 32-bit NOS. 
The kicker is that Artisoft has surrounded 
the complexity of NetWare with a Novell- 
certified LANtastic NLM (NetWare 
loadable module). This offers distinct 
advantages to both users and system 
managers. Users "see" the CorStream 
server as just another LANtastic resource 
that they access and use just like any 
LANtastic server. 

In many ways, CorStream is a quirky 
product. While it offers impressive power 
and ease of use once it's up and running, it 
can be a bear to install. And if you want to 
use your CorStream server to go beyond 
the innate abilities of LANtastic clients 
(using readily available NLM-based 
software or hardware, for example) you 
may run into problems. According to 
Artisoft, a high-performance dedicated 
server was a logical addition to the 
company's product mix, because the 
majority of LANtastic users already 
dedicate LANtastic 6.0 machines as servers, 
and many asked for a more powerful 
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The CorStream server comes with a Windows-based monitor that displays server throughput graphically. 


alternative. That certainly makes sense, but 
at the same time, Artisoft seems unusually 
coy about providing the detailed 
information that’s needed for both installing 
and administering a CorStream network. 
The documentation ts sparse and often 
confusing, and it is missing both essential 
information and the type of background 
data that’s essential to understanding what 
you're doing. If you're not familiar with 
NetWare—and CorStream is designed for 
people who aren't—it's easy to get confused 
during installation. 


The Real World 
We installed CorStream in an environ- 
ment that badly needed more network 
power: a tax accounting office currently 
running 12 LANtastic 6.0 systems—10 
workstations, one dedicated server and 
laser printer, and one combination serv- 
er/workstation. Even with 486/50-based 
servers running caching controllers and 
SCSI hard drives, the heavy transaction 
processing and printing needs during the 
height of tax season caused unacceptable 
network response. This installation was 
an obvious candidate for a NOS upgrade, 
and because all users and the manager 
who administers the network were well- 
versed in LANtastic, CorStream seemed 
the obvious choice. 

It goes without saying that to get the 
most from NetWare, you need capable 


hardware. But in the real world of small 
businesses, budgets are tight. CorStream 
comes packed with an EISA NIC (network 
interface card) from Artisoft subsidiary 
Eagle Technology, so an affordable EISA 
system (still the industry standard for file 
servers) was the logical choice. 

The crucial component in planning a 
server is hard disk storage needs. Keep- 
ing in mind future storage demands, we 
settled on 2 GB of hard disk space. In Net- 
Ware, RAM requirements are closely tied 
to installed hardware, and one area where 
the CorStream manual is helpful is plan- 
ning RAM requirements. You start with 
10 MB for NetWare itself, then use the 
supplied formula to figure RAM require- 
ments based on hard disk space. You also 
need extra RAM if you'll have a printer 
connected to the server, likewise for a CD- 
ROM drive. And the more extra RAM you 
have over and above the minimum, the 
better the performance: NetWare uses it 
for cache buffers. 

We put together a complete system with 
an EISA motherboard, a 486/66 CPU, 32 
MB of RAM, an Adaptec 2740 EISA SCSI 
adapter, and dual Micropolis 1 GB hard 
drives for $3600, a substantial savings over 
a prepackaged system. 


Into the Fray 
Installing CorStream isn't a job to do 
when you're under deadline, stressed out, 
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or working at 3 p.m. оп a Friday. There’s 
no getting around that it’s complex, es- 
pecially if you don’t have any familiarity 
with NetWare. You must sit down and 
carefully read the installation section of 
the manual before you begin. You'll also 
need to gather the right NetWare drivers 
for your hardware. A LANtastic 5.0 or 
6.0 network must be up and running on 
the workstations that you'll be using with 
the CorStream server, and the server hard- 
ware must already be connected to the ex- 
isting network. 

At the end of the approximately |-hour 
server installation process, NetWare boots 
up, and you must go to a LANtastic work- 
station elsewhere on the network to finish 
installing the server files. But we didn’t 
get that far; the server locked up tight while 
trying to boot. 

After nearly a week of work and hours 
of phone calls, the problem tumed out to be 
the server motherboard, which wasn’t Net- 
Ware certified. Installing a new mother- 
board immediately solved the problem. A 
painful lesson learned: Make sure all your 
components—NIC, hard drives, and moth- 
erboard—are NetWare certified. 


In the Trenches 

Once CorStream was installed, the new 
server immediately became visible to all 
LANtastic workstations on the network 
because the installation creates a default 
“wild card” account that allows all ac- 
counts to log into it. Running the stan- 
dard LANtastic NET MANAGER utility 
enabled network security. The CorStream 
NLM has all the access and security fea- 
tures of LANtastic, allowing tight con- 
trol over who gets access to what and 
when. ACLs (access-control lists) offer 
a great deal of versatility, letting the sys- 
tem manager control access to resources 
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(e.g., drives and printers), directories, and 
even files. 

It’s possible to run and administer 
CorStream without facing the intricacies 
of NetWare. In fact, once CorStream is set 
up and running, you seldom have to venture 
into NetWare at all. There are exceptions, 
though. For example, shutting down 
CorStream requires entering the NetWare 
console and typing the DOWN command, 
and there are a few things you can’t do 
from LANtastic. For example, although 
the CorStream installation sets up a default 
printer resource, adding another printer or 
changing the port requires the NetWare 
PCONSOLE utility. 

Many users, though, will 
want to learn about how 
NetWare works. However, 
except for a section in the 
CorStream manual on Net- 
Ware's MONITOR utility, 
the manual says little about 
NetWare. Fortunately, Arti- 
soft includes a CD-ROM 
that contains complete Net- 
Ware documentation in a 
searchable format. 
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Performance Power 
Because the CorStream 
NLM acts as an intermedi- 
ary between LANtastic and 
NetWare, translating LANtastic packets 
into NetWare service requests, you might 
expect a performance hit. But whatever 
extra overhead is added, it's more than 
made up for by the fast hardware and 32- 
bit NOS. Overall, CorStream server per- 
formance was nearly five times that of the 
LANtastic 6.0 server. That number, while 
impressive, isn't really surprising. 
CorStream uses a NetWare run-time 
module, so some of the features of full- 
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5 users, $749; 10 users, 
$1449; 25 users, $2399; 

50 users, $3199; 100 users, 
$4449; with LANtastic 6.0: 5 
users, $899; 10 users, 
$1599; 25 users, $2749; 

50 users, $3499; 100 users, 


bore NetWare are missing. But they're 
generally those used by large installations, 
such as NDS (NetWare Domain Services), 
that allow single log-ins to multiple 
servers. For multiple disk installations, 
CorStream offers built-in disk mirroring, 
duplexing (mirroring using multiple con- 
trollers), and spanning (having multiple 
disks appear as one volume). CorStream 
also enables NetWare file compression. 
Any file that hasn't been accessed after a 
specified period of time (seven days is the 
default) is automatically compressed. 1f 
you call for it later, it's automatically de- 
compressed. 

NLMs are common in the NetWare 
world and are used for a wide variety of 
functions, such as adding a tape backup 
unit or management utilities. But one 
“gotcha” in CorStream is that not all 
NLMs work. Because the NetWare run- 
time module in CorStream is a two-user 
version, NLMs that track NetWare licenses 
won't work beyond two users. The same is 
true of NLMs that require the NetWare 
protocol stack on each workstation. A list 
of supported NLMs should be available 
by the time you read this. 


Making Choices 

Despite its complex installation process, 
CorStream is well worth looking at if you 
need more performance from a LANtastic 
‚ setup, or even if you're not 
| currently running LANtas- 
tic. (CorStream packages 
are also available with 
LANtastic 6.0, at a 10- to 
30-percent premium, de- 
pending on the number of 
users.) On the other hand, if 
you're willing to wrestle 
with the daunting complex- 
ity of full-fledged NetWare 
and need enterprise-wide 
solutions with full NLM 
compatibility, a regular Net- 
Ware setup is a better 
choice. (LANtastic 6.0 
comes with built-in Net- 
Ware client capabilities.) 
But at the bottom line, CorStream is a great 
value, delivering most of NetWare's func- 
tions wrapped in the easy and familiar 
LANtastic interface at about half the price 
of full-bore NetWare. Ш 


Stan Miastkowski is a BYTE consulting edi- 
tor and co-author of the Windows for Work- 
groups Bible (Addison- Wesley, 1993). You 
can contact him on the Internet or BIX at 
stanm @ bix.com. 
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Network Storage Keonomizers 


HSM is an increasingly popular way to control the cost of networked 
storage. Here’s how three PC LAN-based products compare. 


BARRY NANCE 


hile the cost of hard drives 
has dropped below 50 cents 
per megabyte over the past 


year, the cost of managing LAN data has, 
ironically, risen. The intangible cost of 
LAN data management is close to $8 per 
megabyte per year, according to Mike 
Peterson, president of research firm 
Peripheral Strategies (Santa Barbara, CA). 
Even if you discount so-called intangible 
costs and rely only on hard figures, the out- 
of-pocket cost of adding storage to a LAN 
can mean paying for a file-server computer, 
the server NOS (network operating 
system), a backup device for the server, 
and other components. These costs dwarf 
the price of the hard drive itself. To help 
reduce the cost of data management, 
manufacturers are beginning to offer a 
technology known as HSM (hierarchical 
storage management) on PC LANs. 
Previously available on mainframes and 
Unix-based computers, HSM lets you 
automate the migration of LAN data to 
and from file-server hard drives to slower 
but larger-capacity devices. However, it is 
not a substitute for reliable backup 
procedures: You still must implement a 
backup/restore mechanism for the data on 
your LAN. Rather, HSM extends the 
storage capability of file servers. It moves 
older, infrequently used files from primary 
storage (the file server's hard drives) to 
secondary storage (optical read/write 
media and magnetic tape). The figure 
“The Hierarchy of Network Storage" on 
page 138 shows the price, speed, 
and capacity trade-offs for the 
different types of storage media. 
To state the concept in different 
terms, HSM provides on-line stor- 
age of frequently used files and 
near-line storage of other files. It 
automatically and transparently 
moves files to and from near-line 
storage as it extends the storage 
capacity of file servers. A person at 
a LAN workstation who accesses a 


"demigrates" a file. HSM is particularly 
well suited for situations involving many 
large files (e.g., images of documents) 
when only a subset of those files needs to 
be on-line at any one time. 

These products are for serious LANs. 
Installation and setup time is hefty, and 
two of the reviewed products require mul- 
tiple file servers with multiple volumes 
on each server. You might even need to 
install additional RAM in your file servers; 
NetWare doesn't offer virtual memory 
management, relying on physical RAM 
to hold all the pro- 
grams running on 
the server. 


File 


zc Help 


HSM technology lets 
network administrators 
develop a customized 
strategy for tiered 
storage. The main 
control screen in 
Arcada’s Storage 
Migrator lets you 
establish rules for file 
migration, such as 
high/low “watermarks” 
for each type of storage 
(shown here as 
cylinders) and the ages 
and sizes of files to be 
migrated. 


HOW HSM PRODUCTS COMPARE 


AVAIL’S NETSPACE 


; ecall for bi wsir j = spars 
= 'offine stora Je | 
'Requiresdédicatedserver 7 
Needs TSR to cause demigration 


A=yes Azno 


migrated file incurs a slight delay 
lasting a few seconds to half a 
minute while the HSM software 


PALINDROME ASM 


Know Your Place in the Hierarchy 

Peripheral Strategies has identified five 
levels of HSM that are widely accepted as 
guidelines by the HSM industry. Level 1 is 
simple automatic migration with trans- 
parent retrieval. Level 2 adds real-time, 
dynamic load balancing of free disk space 
based on predefined thresholds. Level 2 
also can manage two or more layers of 
near-line storage (e.g., an optical jukebox 
and magnetic tape library). Level 3 
provides for the management of three or 
more layers of storage hierarchy and 


Arcada Storage Migrator 


ARCADA'S STORAGE MIGRATOR _ 


‘In the demigration speed test, we forced: а flo: onto the optical jukebox (using the same disk for each test) and then onto the 
magnetic tape library (the same tape cassette inthe sama position in the tape magazine). We then measured retrieval times. 
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dynamically balances the consumption of 
available space in each layer. Level 4 HSM 
products can migrate files based on data 
type and other criteria, through the use of 
policies (rules). Products that conform to 
level 4 preserve ownership, attribute, and 
location information about files, thus 
allowing multiplatform (DOS, Macintosh, 
OS/2) HSM. Finally, level 5 identifies 
HSM products that can work with database 
manager software, such as DB2/2, NT 
Server, or Oracle, to migrate portions of a 
database (rather than an entire file) to and 
from secondary storage. There are, as yet, 
no level 5 HSM products; the most 
advanced of the three reviewed here 
implements level 4 features. 

Migrating old or infrequently used files 
onto inexpensive media such as remov- 
able optical disks or tape not only frees 
up primary storage space for more current 
files but also reduces the average cost of 
storage. Thus, instead of expanding your 
LAN in an on-line fashion, you can use 
HSM to begin expanding it in a more con- 
trolled, near-line manner. HSM can also 
increase overall network performance by 
optimizing access times for the data you’ re 
most likely to need. In a complex HSM 
setup, you might have ultrafast cached 
hard drives layered above slower 10-СВ 
single-spindle drives, which are layered 
on top of a 20- or 40-GB optical jukebox 
for near-line storage, in turn layered above 
a 192-GB tape library. 


About the Test Environment 

We evaluated three HSM products for PC 
LANs: Storage Migrator, from Arcada; 
Palindrome HSM, from Palindrome; and 


NetSpace, from Avail. All three are actu- 
ally NLMs (NetWare loadable modules) 
that run on a NetWare file server. Storage 
Migrator and NetSpace fit approximately 
into level 4 of HSM, while Palindrome 
HSM is a level 3 program. Further research 
revealed new HSM and HSM-like prod- 
ucts you'll want to be aware of (see the 
text box on page 142), as well as a single- 
user HSM program reviewed in “A Small- 
er Version of Infinity" (page 140). 

The NetWare 3.11 environment we 
created for evaluating HSM products 
included an ADIC 1200D DAT (digital 
audiotape) Autochanger, which holds 12 
DDS (digital data storage) tapes with a 
total capacity of approximately 192 GB, 
and a 20-GB Hewlett-Packard 20XT 
optical disk drive. Both units feature 
hands-off operation and act as robotic 
librarians when retrieving files. The ADIC 
Autochanger and HP optical drive not only 
provided a good platform for HSM 
evaluation but are typically the hardware 
HSM vendors recommend to customers. 

We used several criteria to measure and 
compare these HSM products. A good 
HSM implementation should support sev- 
eral Jayers of media hierarchy and offer 
hands-off media independence. HSM 
software should use a rules engine that un- 
derstands capacity and time thresholds, 
exceptions by file type, and forced migra- 
tion. It should also optimize migrations in 
a way that minimizes the need for remi- 
gration. And HSM software should demi- 
grate files quickly, as fast as the secondary 
storage allows. All three products do all 
these things, but in different ways and to 
differing degrees. 


The Hierarchy of Network Storage 


HSM's goal Is to store network data on the lowest-cost device that 
meets performance requirements. At the top of the hierarchy 


are hard disks, with thelr fast access times, high per- 
megabyte costs, and relatively low capacities. HSM 
products automate the process of migrating 
less active files down the hierarchy to 
larger, slower, less expensive 
media, such as optical 
disks and tape 

drives. 
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"ast taps (stand-aions) 


slow tape (changer) 


STIE f 


Available capacity 


The first HSM prod- 
uct for NetWare 
LANs, Avail’s Net- 
Space 3.0, is primari- 
ly a collection of 
NLMs. These NLMs 
include an HSM En- 
gine, a Server Monitor that displays system 
activity, a Media Maintenance Manager 
that allows changing of tape library mag- 
azines, a Device Maintenance Manager 
for changing near-line storage devices, a 
Database Recovery Manager for repairing 
NetSpace files after a server crash, a Back- 
up Manager for scheduling the rotation of 
multiple NetSpace migration sets, and a 
Recall Initiator that recalls files from near- 
line storage. 

NetSpace requires a dedicated NetWare 
server (which it calls the Storage Server) 
with at least three same-size migration 
partitions, or NetWare volumes. A sec- 
ond NetWare server, termed the Domain 
Server, stores the NetSpace administra- 
tive programs and holds duplicate data 
files for the Storage Server. NetSpace 
stores migrated files on the Storage Serv- 
er's hard disk and, optionally, on optical 
media and magnetic tape. 

When NetSpace migrates a file from a 
file server it manages, it leaves a phantom 
file, or placeholder, behind. NetSpace stores 
a420-byte link to the actual file in secondary 
storage in either the placeholder file or, if 
you load the NetWare name-space NLM 
and if the backup software supports name- 
space extended attributes, in extended 
attributes. At installation time, you choose 
whether NetSpace should change or 
preserve the last modified date attribute for 
the placeholder file left on the file server. 
Preserving the date makes directory 
comparisons easier but prevents some 
network backup utilities from recognizing 
which files have changed. 

The AVRECALL component of NetSpace 
is an NLM that recalls a file from secondary 
storage when a workstation attempts to 

access the file. AVRECALL’s 
command-line parameters 

control the maximum 
number of recalls per 
connection per 
hour, whether 
to send recall 
notification 
messages to the 
workstation, and other recall 
behaviors. To see the notification 
message, a workstation must load the 


For hot-rod 
performance 
from a 


non-IBM PC 


or a non-IBM 
workstation, 


put in a 
screamingly fast 
magneto-resistive 


IBM hard drive. 


The only full line of 
MR drives on the market. 


РС Magazine Technical 
Excellence Award Winner 
MR Head and PRML Technology. 


All manufactured by IBM. 
Pricing is very competitive? 


364MB, 527 MB, 728MB, 
1GB, 2GB. 


Avg. seek time 8.5ms to 12ms. 


Most available for both IDE 
and Fast SCSI-2. 


Here are some handy facts about magneto-resistive hard drives: They hold more data. They're more reliable. 


They offer superior performance. They don't cost extra. Ánd, oh yes, only IBM makes a full line of them. Not 


Seagate, not Conner, not Quantum. Also, we make them for virtually any PC, workstation or server: So every 
time you install a hard drive, you have two choices. Go all the way with an IBM drive, or part way with somebody 
elses. To learn more about Options by IBM” storage products, call 1 800 IBM-4FAX and key in ID# 3050. Or, 


see your IBM marketing representative or your nearest [BM Authorized Business Partner.’ 


'Refer to minimum requirements. Some configurations may not be compatible. 2 For the name of an IBM Authorized Business Partner, call 1 800 772-2227. 
Hours of availability are M-F, 9:30 a.m.- 9:00 p.m. ЕСТ. 3Dealer prices may vary. MB means million bytes. IBM and Options by IBM are registered trademarks 
and There is a difference is a trademark of international Business Machines Corporation. All other products and/or company names are trademarks or 
registered trademarks of their respective companies. © 1995 IBM Corporation. 


There is a difference" 


Circie 161 on Inquiry Card. 


AVRSPND TSR program, which displays 
a message while demigration occurs. The 
TSR isn't needed to notify AVRECALL of 
an access to a placeholder. However, without 
the TSR, NetSpace users can't cancel a 
demigration operation once it's started. 

NetSpace ensures that sufficient space 
always exists for migrated files and (like 
Palindrome HSM) can temporarily move 
files to off-line storage when file-server 
disk space runs low. NetSpace automati- 
cally queues the off-line data for a file- 
restoration operation when server disk 
space increases. NetSpace can also allow 
viewing, browsing, or searching (but not 
altering) of migrated files without perma- 
nently recalling those files to on-line stor- 
age. After the file browse or search oper- 
ation, NetSpace returns the file to 
hierarchical storage. 

Another NetSpace NLM, AVLOG- 
MON, runs on managed file servers and 
allows backup utilities and virus-protec- 
tion programs to open placeholder files 
without causing the actual file to migrate 
from secondary storage. AVLOGMON 
can also temporarily disable migration dur- 
ing backup and restore procedures, thus 
ensuring that a backup or restore opera- 
tion occurs when the server's files are in a 
consistent state. 


Palindrome's Net- 
work Archivist (PNÀ) 
backup utility soft- 
ware is well known 
among LAN adminis- 
trators, and the com- 
pany's HSM product 
acts as an extension to PNA. Palindrome 
HSM 3. la adds automatic file retrieval and 
multiple media-type support to PNA, which 
must be installed on the same server as the 
HSM components. However, the HSM 
component doesn’t require a dedicated Net- 
Ware server. 

Palindrome HSM consists of NLMs and 
DOS/Windows software. The Volume 
Monitor NLM, PALVMON, performs 
several tasks. It monitors disk-space use, 
maintains lists of files eligible for migration 
(Palindrome calls them prestaged lists), 
converts migrated files into placeholder 


Software Roundup 


requests to move files from secondary to 
primary storage. The Archivist Queue 
Server NLM, PALQSVR, performs the 
actual demigration of the file. 

An administrator can configure Palin- 
drome HSM to migrate files as soon as a 


NetWare volume begins to run out of 
space (a condition called Event Migra- 
tion), and can specify the amount of disk 
space associated with the event. The de- 
fault high watermark is 90 percent full. 
Migration continues until the prestaged 


A Smaller Version of Infinity 


STANFORD DIEHL 


f you’re not ready to spend thousands 
E of dollars on full-blown networked 
HSM, there’s an affordable way to test 
the concept on a small scale. Infinite 
Disk 2.1 ($129) from Chili Pepper Soft- 
ware ((800) 395-1812 or (404) 339- 
1812; fax (404) 513-7411) adapts the 
HSM concept to your personal desktop. 
As unused files age on your hard disk, 
Infinite Disk automatically migrates 
them to tiered storage. 

` Thefirst level of migration is file com- 
pression. If you haven't used a file for a 
specified length of time (the default is 12 
days), Infinite Disk compresses it onto the 
hard disk. If the file is still inactive after 
three months (or after any interval you 
specify), Infinite Disk removes it from your 
hard disk and stores it to off-line media, 
leaving azero-length pointer behind, When 
you access the file, Infinite Disk automat- 
ically restores it to the hard drive. 

It’s a slick idea and a godsend for 
electronic pack rats who never seem to 
have enough disk space. Even if you’re 
fairly diligent about deleting old files, 
you might need help winnowing out 
those obsolete files accumulating , 


in your Windows directory. Апі Ё 


Infinite Disk doesn't require end- f 
less disk management sessions. | 
Installation is a breeze, and disk 
migration is fully transparent. 
Chili Pepper designed Infinite 
Disk as a "hands-off" solution: 
You install the software and let it 
do its thing. Consequently, for the 
most part, you must buy into its 
philosophy of full automation. 
You can't, for instance, access the 
off-line archive directly to remove 
files from it. The archive simply 


line device with a DOS drive letter 
assigned to it. However, one obvious 
off-line storage technology—streaming 
magnetic tape—is not directly supported. 
Infinite Disk Pro, which should be 
available by the time you read this, will 
support QIC (quarter-inch cartridge) tape 
drives. It also has a redesigned interface 
and will have a list price of $149. 


The Limits of Infinite Disk 2 
We tested the software with floppy disks, 
an Iomega 150 MultiDisk Bernoulli box, 
a MicroSolutions Backpack parallel-port 
hard drive, network drives, and a Pinnacle 
Micro M/O drive as off-line storage 
devices. We even got around the tape- 
drive limitation by using a slick utility 
from TapeDisk ((800) 827-3372 or (715) 
235-3388, fax (715) 235-3818). The 
company’s TapeDisk software can assign 
a DOS drive letter to most SCSI tape 
drives, making them visible to other 
Windows or DOS applications (including 
Infinite Disk), 

We had some complaints about the 
software interface. Like Windows’ File 
Manager, Infinite Disk displays the main 
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files, and notifies an administrator of HSM 
error and alert conditions. The Volume 
Monitor delegates some tasks, such as the 
actual migration operation, to the HSM 
Engine NLM, PALVENG. Another NLM, 
the Recall Server (PALRECAL), receives 


keeps growing as files are moved 
into it, and there's no way to re- 
move files except by first restoring 
them to your hard drive. 

Infinite Disk supports any off- 


displays the maln 
directory tree in the right 
window and files from the selected directory in the left window. icons 
show files that have been compressed (level 1 migration) and archived 
[level 2 migration). Infinite Disk also Installs as a menu option In the 
Windows File Manager. 
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list of eligible files is exhausted or avail- 
able primary storage increases to a speci- 
fied low-watermark level (the default is 
80 percent). 

The administrator can also direct 
Palindrome HSM to migrate files to 


directory tree in a left window and 
subdirectories and files in a right 
window. But we couldn’t get Infinite 
Disk to alphabetize the main directory 
tree by name (as you can do in File 
Manager), so it was hard finding 
directories quickly. And you can’t 
double-click on subfolders from the 
secondary tree (right window) to 
navigate through folders; youcan open 
folders only from the main directory 
tree. This limitation can be annoying, 
especially if you’re accustomed to 
working in File Manager. 

We also wanted to delete and move 
files from the interface, but there was 
no delete option. The DOS version 
supports file deletions, but the Win- 
dows version doesn’t. If you’re sifting 
through your hard disk looking for 
old files to migrate, ‘you should be 
ше to quickly delete files that you 
know are no longer needed. The good 
news is that Infinite Disk also installs 
as a menu item in the Windows File 
Manager, allowing you to migrate 
files, recall files, or protect files 
(preventing migration) directly from 
the File Manager interface. 

Infinite Disk uses conventional DOS 
memory even when running in Win- 
dows (on the plus side, the program’s 
TSR takes up about 30 KB of low mem- 
ory, and the new version will require 
only 9 KB). During our evaluations on 
a 60-MHz Zeos Pentium, we had to free 
some conventional memory to get the 
software to work properly. On a few 
occasions, the software inexplicably 
bumped us out of Windows, dumping 
us to the DOS prompt. But we never 
lost data or had trouble accessing 
migrated files. 


Automated Disk Maintenance 

Infinite Disk is best suited for users 
who want a transparent solution to disk 
management. If you're running low on 
disk capacity but you don't have the 
time or temperament to clear away the 
usual jumble of unneeded files, Infi- 
nite Disk will do the job for you. 


secondary storage at a particular time of 
day on one or more days (a procedure 
termed Scheduled Migration). In this 
mode, Palindrome HSM begins migrating 
files without regard for how much disk 
space is left. Scheduled migration proceeds 
until the list of eligible files is exhausted or 
the amount of free space increases to the 
specified low watermark. 

The administrator instructs Palindrome 
HSM to use one of three strategies in 
building the list of eligible files: least 
recently used, largest file, and most eligible. 
A file is most eligible if its last access date 
is prior to the last access date of other 
eligible files; most eligible status puts such 
a file near the top of the list. 

During migration, Palindrome HSM 
by default leaves a zero-byte placeholder 
on the file server. Palindrome HSM's 
demigration of files (the recall process) 
uses a combination of workstation and 
server software; the workstation software 
intercepts a file access operation 
performed on a placeholder and sends a 
request to the Recall Server NLM running 
on the server. DOS-based workstations 
load an 11-KB TSR agent to intercept file 
operations, while Windows workstations 
use a Windows VxD (virtual device 
driver) to watch for accesses to 
placeholders. 

The TSR can be a problem in memory- 
constrained DOS workstations (though 
Palindrome notes the TSR can be loaded 
high) and offers only a single DOS ses- 
sion on OS/2-based workstations. The 
TSR does, nonetheless, give impatient 
users a chance to cancel demigration of 
the file. Palindrome says it is working on 
a version of HSM containing an NLM 
that notices accesses to migrated files 
without depending on recall notification 
by a TSR agent. As of now, it's the only 
one of the three products reviewed that 
requires a TSR to handle demigration. 
(Regardless, you can optionally use Palin- 
drome HSM's File Manager program to 
manually request demigration of files.) 


Previously sold by 
Conner Peripherals as 
Conner HSM, Ar- 
cada's Storage Mi- 
grator 3.0 is a modi- 
fied, earlier version of 
Avail's NetSpace. Ar- 
cada adds to Avail’s software its own In- 
finet View graphical tool for tracking and 


managing migrated files across optical-disk 
and magnetic-tape media. InfiNET View 
provides administrators with information 
about file location, server use, and jukebox 
use (including remaining free space). The 
utility can show an administrator when files 
last migrated from one location to another, 
for example. Storage Migrator also includes 
some network management tools for pro- 
ducing reports and statistics on system stor- 
age operations. 

AS you'd expect from its ancestry, Stor- 
age Migrator is very similar to NetSpace in 
both architecture and daily operation. 
However, Storage Migrator lacks the abil- 
ity to move files temporarily to removable 
off-line storage, and it also doesn't distin- 
guish between mere file viewing (or 
searching) of migrated files and recall of a 


About the Products 


Infinite Disk 2. 1. qM 
Chili Pepper Software 
. 1630 Pleasant Hill Rd. 
Suite 180-200 
Duluth, GA 30136 
(800) 395-1812 
` (404) 339-1812 
fax: (404) 513-7411 
Circle 1016 on Inquiry Card. 
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NetSpace "UO. Ae Р 
Avail Systems 
` 4760 Walnut St. 
Boulder, CO 80301 
(800) 962-8245 
(303) 444-4018 
fax: (303) 546-4219 
Circle 1002 on Inquiry Card. 


eb 2749 


Palindrome HSM 3.3а.......................... $2995 
Palindrome Corp. 
600 East Diehl Rd. 
Naperville, IL 60563 
(BOO) 288-4912 ext. 375 
(708) 505-3300 
fax: (708) 5057917 
Circle 1003 on Inquiry Card. 


Storage Migrator 3.0... 
(for two managed NetWare servers) 


Arcada Software 

37 Skyline Dr. 

Suite 1101 

Lake Mary, FL 32746 
(800) 327-2232 

(407) 333-7500 

fax: (407) 333-7770 
Circle 1004 on Inquiry Card. 


-...$7500 


TapebDisk .............................. 9248,95 | 
TapeDisk Corp. 

85 Cove Lane 

Oshkosh, WI 54901 

(800) 827-3372. 

(715) 235-3388 

fax: (715) 235-3818 

Circle 1017 on Inquiry Card. 
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The Emerging Faces of HSM 


he three products highlighted in the 
accompanying review aren’t the only 
ones that take advantage of HSM tech- 
nology. A recent boom in HSM intro- 
ductions includes stand-alone products 
from major storage management vendors 
as well as backup programs with HSM 
added, And makers of medium-specific 
storage management software are adding 
HSM or alternative technologies. 
Cheyenne has announced Hierarchical 


Storage Manager 1.0, a product that should 
be available by the time you read this but 


wasn't ready in time for the review. Like 
the three products we evaluated, Cheyenne’s 
HSM software will consist of a collection 
of NLMs that allow a NetWare file server to 
become partofan & 
HSM environ- Efe 
ment. Cheyenne [КЗ 
says the new [Biu _ 
product will let ЕЁ 
administrators |g 
define a variety of fic 
migration para- 
meters, including 
available server | 
disk space, as 
well as file use, 
age, type, owner, 


and size. The soft- рут 
ware won't require a TSR agent, which 


means it should be able to work with files that 
DOS, OS/2, Unix, and Macintosh worksta- 
tions create. Cheyenne also says Hierarchi- 
cal Storage Manager will be able to demi- 
grate files temporarily for browsing and 
searching. 

Lotus MUN i in conjunction with 


EE x pec cil Detare 


Kodak, offers the Lotus Notes: Document 
Imaging product (LN:DI, commonly pro- 
nounced “Lindy”). LN:DI is a set of 
client/server tools for managing image files, 
which are often good candidates for HSM. 
LN:DI includes Windows client software 
that performs basic imaging functions (e.g., 
scanning documents, compressing/decom- 
pressing files, and zooming, panning, and 
rotating), The server component, which runs 
on an OS/2-based PC, manages an image 
database with integrated HSM. Before 
LN:DI, Lotus Notes treated document im- 
ages like any other type of file and repli- 
cated those files indiscriminately, a prac- 
tice that could bring a WAN to its knees. 
With LN:DI, Notes stores images centrally 
; ma and references 
L3 the files via 100- 
H byte pointers in 
"Î distributed Notes 
databases. 
sl Kodak also 
m worked with 
HÎ Novell to pro- 
duce a version of 
IB NetWare 4.x that 
| has special sup- 
IJ port for image 
E files. The two 
777 companies cre- 
ated Iimage-Enabled NetWare, a set of client 
components, NLMs, and APIs that imple- 
ment storage management, server-based 
imaging, and a document management front 
end. Kodak wrote the storage management 
modules, which consist of optical media dri- 
vers (collectively called the High Capacity 
Storage System) and HSM capabilities 
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(Mass Storage Services) for NetWare 4.x. 

Alphatronics offers Inspire Migrator, 
which works in the NetWare 4.x environ— 
ment and relies on the built-in data- 
migration API of NetWare 4. Alphatronics 
has much experience building HSM 
products for the Unix environment but is 
relatively new to PC LAN HSM. For now, 
Inspire Migrator can only use optical disks, 
but Alphatronics says it is working on a 
version that will support magnetic tape 
libraries. The program also lacks tools for 
monitoring hierarchical storage. If NetWare 
4 becomes widely popular and if Alpha— 
tronics adds the planned features, Inspire 
Migrator will likely become a contender 
in the HSM arena. 

Micro Design International offers EZ- 
Express, which uses the concept of SSM 
(Simplified Storage Management), rather 
than HSM. EZ-Express doesn't migrate 
and demigrate files for access by worksta- 
tions, but instead lets workstations on the 
LAN treat secondary storage as mappable 
NetWare volumes. This approach, says 
MDI, allows transparent, direct access to 
the data stored on secondary volumes. The 
secondary storage can be any model of 
SCSI Express optical devices. 

Another partial list of HSM solutions is 
Watermark Software's Watermark HSM, 
which adds support for optical storage to 
the company's Image Server software. 

Hewlett-Packard has said it may develop 
a full-featured HSM product. HP's move 
would be a natural one, because the 
company manufactures a popular line of 
high-capacity magnetic tape drives and 
optical jukeboxes. 


file for update purposes. 

Arcada plans soon to release an upgrade 
that won't require a dedicated server and 
will add integration with the company's 
Backup Exec software. 


Assessing the Early Crop 

HSM is an emerging technology for PC 
LANS, and these products show the imma- 
turity of HSM in the PC environment. As 
yet, NetWare-based HSM products don't 
take into account data management on ap- 
plication servers or workstation hard dri- 
ves. Many HSM products lack sufficient 
file-by-file migration rules and don't offer 
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centralized management of backup, HSM, 
and archiving procedures (excepting backup 
programs such as PNS, that have recently 
added HSM features). More practically, per- 
haps, applications such as Microsoft Word 
for Windows can take hours to retrieve and 
display summary information when listing 
demigrated files in File Open dialog boxes. 

Avail’s NetSpace is the best HSM im- 
plementation of the three products we eval- 
uated. Unlike Palindrome HSM, NetSpace 
doesn’t require a TSR recall notification 
agent, does a good job of supporting ex- 
tended attributes (NetWare name spaces), 
and is easy to administer. However, if you 


already use the popular Network Archivist 
product from Palindrome, you might want 
to buy Palindrome HSM; it’s a natural ex- 
tension of PNA. But NetSpace is the clear 
winner if you want to use near-line storage 
to augment on-line storage that’s growing 
by leaps and bounds. в 


Barry Nance is a consulting editor at BYTE 
and has been a programmer for 20 years. 
He is the author of Using OS/2 Warp 3.0 
(Que, 1994), Introduction to Networking 
(Que, 1994) and Client/Server LAN Pro- 
gramming (Que, 1994), You can reach him 
via BIX or the Internet at barryn@bix.com. 


FIXED/REMOVABLE MASS STORAGE 


FOR ANY PLATFORM, 


Data Express: Rugged Removability 
Data Express, a family of durable 
removable carriers, houses a 
Xr hard disk or DAT (Digital 
е Audio Tape) device, adding 
up to 36GB plus the many 
benefits of storage removability to your PC or 
workstation. Data Express is available internally; 
mounting into your computer system drive bay, or 
externally; housed in steel enclosures and equipped 
with a fan and power supply. Data Express boasts 
an industry leading 25,000 insertions for long 
lasting removability. Constructed of steel and 
equipped with superior ventilation, Data Express 
provides the peripheral cooling needed when using 
large capacity devices. 


Data Silo: Durable External Housing 


" Kingston’s Data Silo 
j Pr Ee is a family of stand 
| | 3| alone external storage 
© * enclosures for half-height 


_ ч ЕТ ТЖ 
кз = or full-height 5.25” or 


3.5” SCSI peripherals. Data Silo is 
available in versions to house one, two, four, or 
nine SCSI devices simultaneously providing the 
utmost flexibility for storage expansion, disk array 
environments, and peripheral integration. Each 
Data Silo is equipped with its own power supply 
and fan and constructed of 100% steel, making 
Data Silo the most durable external storage 
enclosure available today. 


Storage Versatility 
Kingston's Data Silo four and 


nine bay units provide ideal 

drive stacking features for 
use in disk array environ- 
ments. Data Silo also houses Kingston's Data 
Express products, which provide all the benefits of 
storage removability including data security and 
portability. 
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Industry-Leading, Five-Year Warranty 
4 Every Data Express and Data Silo 


"ЧА. comes equipped with a 

МЧ, comprehensive five year 
[ warranty and free technical 
support Designed specifically 
for PC and workstation users, Data Express and 
Data Silo provide unsurpassed storage flexibility 
and quality. 


Every Product 100% Tested 
Kingston guarantees the highest 
quality available by testing 


every product prior to 
shipping. 


Circle 92 on Inquiry Card (RESELLERS: 93). 
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Information At Your Fingertips 
To get the facts on Data 
Express and Data Silo, call EU. 
our convenient RAMFax | ДІ Er 
fax on-demand service اا‎ | 
toll-free and request (800)455-0056 
document number 83/0. For immediate 
assistance, contact Kingston’s Storage Products 


group at: 


(800) 435-0670 
Kingsto On 


THE INSIDE NAME IN UPGRADES 


Kingston Technology Corporation 
17600 Naubope Street, Fountain Valley, CA 92708 
(714) 438-1850 * Fax (714) 438-1847 


HANDS-ON TESTING 


jb SAFEGUARDS AGAINST 


We test single-medium tape drives for backing up midrange 
networks—DAT, QIC, 8-mm, and DLT 


TADESSE W. GIORGIS AND JOHN MCDONOUGH 


e no longer need to convince people to back up critical data. Now it’s a question of how to 
back up data efficiently. Today’s stand-alone systems and network servers, with on-line 
mass-storage capacities of several gigabytes, require high-capacity backup and archiving sub- 
systems. For many businesses, the primary objective of backing up data is to guard against 
data loss. In the long run, however, the finite capacity and nonremovable nature of desktop 
systems’ hard drives put secondary storage right up there with death and taxes—it’s a must. 

Several types of streaming-tape recording media continue to be the backbone of computer backup and 
archiving for the LAN market. Since the early 1980s, QIC (quarter-inch cartridge) tape drives have 
dominated secondary-storage solutions for stand-alone systems and LANs. However, QIC drives compete 
with two other tape technologies from the consumer electronics market: 4-mm DAT (digital audiotape) 
drives and 8-mm videocassette tape drives. 

As storage requirements grow, DLT (digital linear tape), originally developed by DEC for use on 
midrange and high-end computing systems, is gradually gaining market share in the LAN segment of the 
industry. Compared to DATs and QIC tapes, DLTs have higher capacities and are faster. Quantum 
acquired the DLT technology last October, when it purchased DEC’s Avastor OEM tape and disk storage 
business unit. 

Based on the videocassette recording technique and using the DDS (digital data storage) specification 
advanced by Hewlett-Packard and Sony, DAT technology offers recording capacities ranging from | to 5 
GB of uncompressed data on a 4-mm minicartridge. The 8-mm helical-scan videocassette tape (presently 
sourced only by Exabyte) offers from 2 to 5 GB of uncompressed data. 

DLT drives can achieve up to 20 GB without compression. We tested systems based on the DEC DLT2000 
drives, which can store 20 GB of compressed data; we did not test units based on the higher-capacity DEC 


SINGLE-MEDIUM TAPE DRIVES 
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To find the right tape-backup device for your needs, follow the Then look for the subsystem that is most relevant to your net- 
main headings until you come to the appropriate category. work environment and specific backup and archival needs. 


The tested tape-backup devices are The features score rates how well 
grouped first by configuration (e.g.. bh 


the tape-drive subsystem is 
server-attached or workstation- Conner Storage Tnm 


adaptable to a particular 
attached) and by technology: 4-mm Based on Conner’s Proen 28388 drive chang, the MEROOODAT фатен the computing environment, including 
DATs, 8-mm helical-scan tape 


TEREE rA a iy anri a hardware platform support, backup 
subsystems, half-inch DLT drives, for backing up and archive, data v a NetWare environment. Н you're economy- 
and QIC drives. 


ringed, the CigaTrend Turbo & costs $1204 iens than Pa MSBOOODAT, but i software support, and desktop and 
TN pens NOS (network operating system) 


А iain compatibility. 
Ratings for overall winners from ——— a — M p ty 


each category are picked by taking ип — Comm MMRMDAT Pycon2MRCome ЫЫ $H WA 70 OM МА — 73 AAA AAA ~ This rates how well the 

a welghted average of the backup mena GiatmedTutel CSAP S176 gai WA 78 $981 NA Th A&AA AAA documentation simplifies 

and restore performance score (75 - installation and use of the tape 
percent), the features score (15 Price as configured; typically, the cost varies drive. 

percent), and the usability score based on the bundled software and the interface 

(10 percent). Using a scale of 1 to hardware. 

10, 10 is best. 
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LAN DATA = 


The Inside Story 
CASSETTE — — 
DATs were 2 
developed for audio 
recording. DAT 
A capstan is a vertical wide and can pack 
rotating shaft that data more densely 
drives tape at a than many types of 
constant speed. The computer media. 
capstan and the drive 
HEAD CLEANER belt control tape speed 
DAT drives include ап апд avoid speed 
internal head cleaner, variations caused by 
but you should use a overrunning and LOADING GEARS 
cleaning cartridge underrunning, the Gears on hoth sides 
regularly as well. biggest factor in a of tape drives both 
Intelligent backup tape's demise. pull in and eject the 


software will tell you 
when It's time to clean 
the heads. 


ID JUMPERS c 
You may need to set Ч 
the ID jumpers to 
comply with your tape 
drive's SCSI ID 
address. 


SCSI INTERFACE 

All the tape drives In this 
review support SCSI-2. 
Some of them include 
LEDs to show proper SCSI 
termination. 


DLT4000 drives, which can store up to 
40 GB of compressed data. 

Rewritable optical drives, WORM op- 
tical drives, and rewritable CD-ROMs 
(see “CD-R Backup Systems Compete 
with Tape” on page 146) are also alter- 
natives for secondary storage. 


ILLUSTRATION: BRUCE SANDERS © 1995 


AN X tapes. 


ML А GI Ж. /] 
b т З т 


DRUM ASSEMBLY 
In helical-scan systems (DATs 
BENE S and 8-mm drives], the 
a „лы rotating heads are mounted 
5p" on the drum. When in use, 
two arms pull the tape out of 
the cartridge and wrap it 
RF BOARD partway around the drum. 
The RF board picks up the RF 
signal that’s stored on the 
tape recording and converts it 


to digital signals. 


We tested 26 tape-backup subsystems 
ranging in capacity from 4 to 10 GB na- 
tive format (1.e., without compression). 
Their prices range from the truly afford- 
able Sony SDT-5000 internal DAT drive 
to the high-priced CTS-2110 DLT drive 
from TTI. 


Crit э өн Sae 3 : : 
 MS8000DAT ~ | d 


This was the fastest DAT. 
drive in our serverattached - 
category. Itprovides a. 
complete high-performa 
backup solution for small 
business or Workgroup... 
PAGE 1447 E [| 


WORKSTATION ATTACHED = - = 
` Storage Dimensions wh us 
TDB-8005 y ae SE ^ 

The Storage. Dimensions, DAT. » 
айё and SCSI аа 5 us 


‘the charts: for. workstation: 
backup. PAGE uin Mu + E. Ё 
pe) deg 
нене Paar. Mosq 
HP JetStore 60006 "OM us E 
The HP JeiStore 60006 isà ` "n 
speedy drive that's bundled. = 
М ARCserve 5.1. backup. К 3 i 
. software, data-recovery. r3 
utilities, and JetSafe.. ERN ji pe 1 
| diagnostics, E UM 4 


. NT PERFORMANCE. ` 
анаа. 
HP JetStore 60е 0 


For raw. peonfisnos watt 
considering bundled - — 
hardware, bundled: software, - 
or price, the HP JetStoré. — = і 
6000e was the fastest drive. - 
under ا‎ РАСЕ147 - =! 
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THE TECHNOLOGY BEHIND 


Helical Scan 


elical-scan technology used on 

4-mm DAT drives records prum rotation 

large amounts of data on very- i 

slow-moving tape. Magnetic 
read/write heads are mounted on a ro- 
tating drum, with an axis of rotation at 
6 degrees from the perpendicular (see 
the figure “Helical Scan”). DAT drives 
have two heads for reading and two for 
writing. The tape wraps 90 degrees 
around the drum’s circumference, and 
the heads move in a spiral motion from 
the bottom to the top of the tape. The 
drum rotates at 2000 rpm, and the 
4-mm tape moves slowly in the same 
direction at 8.15 millimeters per second (or 0.32 inch per sec- 
ond). The diametrically opposed heads describe portions of a 
helix on the tape. 

Each track is written diagonally from top to bottom. The 
heads are wider than the written tracks, so each new track 
overlaps the previous one, wasting no tape between tracks. 
Overlapping tracks would normally result in cross talk be- 
tween adjacent tracks when reading data from the tape, but the 
device minimizes cross talk by angling the heads 20 degrees 
relative to the data track (the azimuth angle) and in opposite 
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With helical-scan technology, each new track overlaps 
the previous one, wasting no tape between tracks. 


CD-R BACKUP SYSTEMS COMPETE WITH TAPE 


-MM DAT DRIVES 


directions from each other. 

When data is read from the tape, the 
read head receives a much stronger sig- 
nal from data written to the same az- 
imuth angle. Angling permits very close 
packing of tracks and very high data 
densities. ATF (Automatic Track Find- 
ing) circuitry keeps the head centered 
on the track by balancing the weaker 
signals from adjacent (i.e., off-azimuth) 
tracks. 

In the early days of DAT’s evolution, 
DAT devices used one of two proposed 
low-level formatting standards: DDS, 
developed jointly by HP and Sony, and 
Data/DAT, developed by Hitachi. DDS offers slightly more 
storage capacity and faster sustained transfer rates than 
Data/DAT. DDS devices write data sequentially, appending 
data to the existing information, and they can read data ran- 
domly, beginning at any point. Data/DAT drives can overwrite 
existing data files in place, reducing the inefficiencies of mul- 
tiple copies of the same file. However, the market appears to 
have standardized on DDS and a few extensions of DDS. 

DDS: The DDS format represents a modification of the 
DAT technology. Unlike the continuous data stream that’s 


one recorded head 
across tape 


A new competitor has moved into the 
backup market with the emergence of 
affordable CD-R (CD Recordable) drives. 
Given the present capacity limitations 
of recordable CDs, CD-R will not chal- 
lenge tape backup in large enterprises 
that have sophisticated tape manage- 
ment systems in place. CD-R cannot yet 
support unattended backups beyond 
650 MB (although multidisc changers 
will address that limitation soon), and 
sophisticated backup software is still 
geared to magnetic media. 

The price of CD-R, both in terms of 
cost per megabyte and initial hardware 
investment, remains relatively high. How- 
ever, it is falling fast. Pinnacle Micro 
((800) 553-7070 or (714) 727-3300; 
fax (714) 727-1913) has dropped the 
price of its RCD-1000 recordable CD- 
ROM drive to $1995. It sells recordable 
media for $29 per disc, a cost per 
megabyte of about 4 cents. In fact, Pin- 
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nacle markets the RCD-1000 as a re- 
placement for tape backup, bundling in 
backup software that works just like 
standard tape-backup solutions. 

Superior access speed and versatil- 
ity make CD-R a compelling option in 
the right environment. Unlike stream- 
ing-tape drives, CD-R devices support 
fast random access to data. In addition 
to being a CD recorder, the RCD-1000 is 
also a standard double-speed CD-ROM 
reader, so you can retrieve any archived 
file at full double-spin access speed 
(300 milliseconds average). 

For a full tape re- 


store, sequential 

tape is efficient, but | ср.р вдскур 
retrieval of a selec- | | c random- 
tion of files from a access retrieval 


tape set can be | « Effective data 
slow; you must first distribution tool 
open the tape and e Longer shelf life 
for medium 
then access the file 
e Versatile 


applications 
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ADVANTAGES 


sequentially. With CD-R, single-file re- 
trieval is as fast and simple as taking a 
file from a desktop CD. 

The CD-R solution also gives you an 
effective data-distribution tool. CD-ROM 
readers are now a standard component 
on most desktops, so CDs are becoming 
a universal transfer medium. You could 
pass along a set of archived images sim- 
ply by handing off a CD or mailing it to a 
remote site. Or you could run off a few 
copies of a contact database and dis- 
tribute them across an organization. For 
large-scale distribution, you send the 
CD to a duplication 
{ service and pass 
out or sell copies. 
The Pinnacle Micro 


TAPE BACKUP 


e Lower cost per 
megabyte RCD-1000 can 
» Larger storage write to ISO 9660, 
capacities HFS, CD-Image, 


e Greater backup 
software support 


» Mature market 


and audio formats. 
— Stanford Diehl 


produced by the DAT format, 
DDS constructs a sequence of 
fixed-capacity groups on the 
tape. DDS packs up to 2 GB 
on a 60-, 90-, or 120-meter tape 
running at the same speed as 
DAT. The best-case scenario 
for a DAT recording is a sus- 
tained transfer rate of 183 Kbps 
to fill a tape during 2 hours of 
transfer time. 

DDS-2: This was developed 
to allow data transfer to occur 
in SCSI-2 burst mode. DDS-2 
doubles the density of DDS, 
but it maintains full DDS func- 
tionality and ensures backward 
compatibility. 

DDS-DC: Similar to DDS- 
2, DDS-DC was established to 
include a data-compression 
standard. It allows uncom- 
pressed data to be stored in a 
way that maintains full DDS 
functionality and ensures back- 
ward compatibility with exist- 
ing DDS drives. 

The types of drive mecha- 
nisms in the DAT drives we 
tested differ widely; they are 
sourced by HP, Conner, Wang- 
DAT/Rexon, Sony, and Ex- 
abyte. In general, DAT drives 
based on HP's C1533A drive 
mechanism provide superior 
performance when compared 
to DAT drives from the other 
major drive manufacturers. In 
fact, the HP JetStore 6000e's 
NT performance is so fast that 
it ties for third place with TTT's 
CTS-2110, which is based on 
DEC's DLT2000 drive mech- 
anism. 

Conner-manufactured drive 
mechanisms also perform well. 
The Conner MS8000DAT 
achieves its best performance 
when tested in a server-at- 
tached configuration using the 
vendor-supplied 16-bit AT 
SCSI adapter, even surpassing 
the performance of drives using 
32-bit bus-mastering SCSI con- 
trollers. Using a specialized 
hardware interface with an op- 
limized device driver appears 
to be the major factor in the ex- 
cellent performance of the 
MS8000DAT in the server- 
attached configuration. 


KEY 
Excellent AAAA Good AAA 


Fair AA Poor A 


BYTE BEST 


The best LAN solution 


Based on Conner's Python 28388 drive mechanism, the МЅ80000АТ garnered the 
top performance scores |n our server-attached category. This drive is a great choice 
for backing up and archiving data in a NetWare environment. If you're economy- 
minded, the GigaTrend Turbo Il costs $675 less than the MS8000DAT, but it 
doesn't lag far behind in performance. 


pu OVERALL 
DRIVE MECH./MFR PRICE SERVER WORKSTATION NT 


BEST — СолпегМ580000АТ Python 28388/Conner $2650 954 МА 752 
ШИМЕЙ? GigaTrend Turbo ll — C1533A/HP 


PERFORMANCE 
SERVER WORKSTATION NT FEATURES USABILITY 


10.00 МА 7.31 AAA AAA 
$1975 9.40 МА 7,60 9.61 МА 7.21 ДАДА AAA 


For local backup... 


Storage Dimensions TDB-8005 


WORKSTATION-ATTACHED 


The top three drives for local backup employ HP's C1533A drive mechanism. These OEM 
tape drives—Storage Dimensions’ TDB-8005, Optima Technology's MiniPak FBOOODAT, and 
MicroNet Technology's SS-D16000/EISA—all excel at local backup, but the more expensive 
TDB-8005 takes the crown. Storage Dimensions’ drive and the MiniPak FBOOODAT both fea- 
ture 4-to-1 (16 GB to 4 GB) compression. The SS-D16000/EISA supports 16 GB of data and 
has a 2-to-1 compression scheme. 


— .  (QWERUL  __ PERFORMANCE — 
SERVER WORKSTATION NT — SERVER WORKSTATION KT FEATURES USABILITY 


DRIVE MECH./MFR РАСЕ 
BEST Storage Dimensions TDE-8005 — C1533A/HP $2315 N/A 9.31 8.18 МА 9.45 795 ААДА AAA 
RUNNER-UP Optima MiniPak FEQQODAT — C1533A/HP $1879 N/A 8.97 8.68 МА 9.26 887 AAAA AAA 
RUNNER-UP MicroNet SS-D16000/EISÀ С153ЗА/НР $2585 N/A 8.74 868 МА 8.69 861 AAAA AAA 


Outstanding NT performance 


ELDDITEXTHMOÓ Hewlett-Packard HP JetStore 6000e 


The HP JetStore 6000e is second to none when it comes to backing up and restoring files on 
Windows NT. It is a speedy backup solution that is bundled with Cheyenne Software's ARC- 
serve 5.1 backup software, as well as data-recovery utllities and the JetSafe set of dlagnos- 
tic tools. 


осе  ——————- e e —  _—- e — m - 


. . . .UMRAL PERFORMANCE —— 
DRIVE MECH./MER РАСЕ SERVER WORKSTATION NT SERVER WORKSTATION NT FEATURES USABILITY 
BEST HP JetStore 6000е C1533A/HP $3714 8.41 NA 919 829 N/A 934 АААА AAA 
RUNNER-UP — Arlel-DAT ADE-8500 C1533A/HP $2399 8.85 N/A 873 8.86 МА 871 ААААААА 
RUNNER-UP MicroNet SS-DI600WEISA C1533A/HP $1828 NA 6/4 868 МА 869 861 AAAA AAA 
Raw-speed leader 
43:450147: [94-9 Hewlett-Packard НР JetStore 6000e 


The NT/HP marriage worked again when we tested tape drives solely on their raw perfor- 
mance while backing up on Windows NT. Five of the top six drives are originally manufac- 
tured by HP. The only non-HP NT backup device that breaks into the winner's circle is IBM 
PC Co.'s IBM 4/10 GB 4-mmi drive, the first runner-up to the HP JetStore 6000e. 


OVERALL PERFORMANCE 
DRIVE MECH ЛИЕ PRICE SERVER WORKSTATION KT SERVER WORKSTATION NT FEATURES USABILITY 
BEST HP JetStore 6000e — C1533A/HP $3714 8.41 N/A 9.19 8.29 N/A 934 AAAA AAA 
RUNNER-UP ІВМ 4/10 GB 4-mm — 4326NP/RP/Conner $1699 N/A 8.31 8.555 МА 8.61 8.93 AAAA A 
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How We Tested 


e tested the 26 tape-backup 
subsystems using a hierar- 
chical file structure with five 
directories and three subdi- 
rectory levels. We evenly distributed 
about 100 MB of test data. File sizes in 
each subdirectory are randomly distrib- 
uted and range from 3072 bytes to 3072 
KB, with compression ratios ranging 
trom 10 percent to over 85 percent. 

We used two Compaq Deskpro 66Ms 
(486/66 EISA), each with 16 MB of 
RAM and an IDE hard drive. We in- 
stalled NetWare 3.12 on one system to 
act as a file server. We installed MS- 
DOS 6.2, Windows 3.1, and Windows 
NT Workstation 3.5 on the other sys- 
tem to act as a workstation. 

If the vendor supplied a SCSI card, 
we used it; otherwise, we used an 
Adaptec AHA-2740 SCSI controller. 
For those units supporting parallel-port 
backup, we used the parallel port only if 
the vendor did not supply a SCSI adapter 
and the bundled software was intended 
for parallel-port use. 


TEST METHODOLOGY 


Our test procedure consisted of two dis- 
tinct phases. In the first phase, we tested 
every entry using the vendor-supplied 
hardware and software. If the supplied 
software was an NLM (NetWare load- 
able module), we attached the tape drive 
to the file server and created the file 
structure on the server volume. After 
we backed up the data in overwrite 
mode, we restored it to the server. If the 
vendor-supplied software was a work- 
station product, we attached the tape 
subsystem to the workstation and cre- 
ated the file structure on the worksta- 
tion's local disk. 

If no software was supplied, we used 
Cheyenne Software's ARCsolo 3.02. 
We chose ARCsolo for its ubiquity in 
the marketplace and its use of a non- 
proprietary database ( NovelI's Btrieve) 
for tape library information. However, 
the same traits that make ARCsolo al- 
most universally compatible also limit it: 
Advanced features such as record keep- 
ing and error-correction control are not 
supported. 

The backup tests ran once with hard- 
ware compression disabled and once 
with it enabled. After the initial backup 
and restore, we backed up the new di- 


HP PUSHES AUTOMATED NETWARE 


HP worked with Legato Systems, Novell, and Palindrome to develop HP LABS 
(Low Admin Backup for Servers), a specification for automated backup under 
NetWare using auto-loading magazines and "intelligent" data management 
software. As long as the data on your LAN will fit on a single cartridge, a six-car- 
tridge auto-loader can hold five weeks of data administrator-free. 


To become LABS-compliant, back- 
up software must meet eight criteria 
involving installation, configuration, 
automation, performance, and the up- 
grade strategy. LABS software must 
include the following features: 

e Predefined installation and config- 
uration routines 

* Completely unattended backup pro- 
cedures 

* Automatic error recovery 

-monitoring and status commu- 

nication 

e End-user restore 


The hardware component to LABS 
must include the following features: 
* Read-after-write verification 
e Three levels of error correction 
* Random access for data recovery 


rectory and restored it down a different 
path. For each drive, we repeated the 
tests until the variation between runs 
was reduced to under 5 percent. To re- 
duce backup and restore time, we dis- 
abled such features as backup and re- 
store verification and NetWare bindery 
file backup/restore options. 

The second phase of testing used the 
same data tree locally on the NT ma- 
chine, with NT drivers and backup soft- 
ware. We used an Adaptec AHA-2740 
SCSI controller for the Windows NT 
tests, whether the vendor supplied in- 
terface hardware or not. Because the NT 
tests all used the same software and 
SCSI controllers, differences in perfor- 
mance can be attributed to the drives 
themselves. 


FEATURES AND 
EASE OF USE 


To evaluate ease of use, we examined 
the documentation and the use of LED 
indicators for tape operation and fault 
isolation. We considered ease of use 
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e A sustained data transfer rate of 1 MBps (compressed) 
e A high-capacity auto-loader with a minimum of six cartridge slots 


HP LABS Tape-Rotation Strategy 


Full network backup 
N Daily incremental 
a be. backups 
Week 1 Bab deco 


Week 2Ю > am. am am m а 


— Week | — E 


A schematic representation of the HP LABS system. 
The server performs full backups one day a week and 
incremental backups on the other days. Cleaning 
occurs as scheduled or as needed. 


—John McDonough 


during both setup and configuration. 
The features score reflects the range 
of supported software and hardware plat- 
forms, controls, and other options. 
Our overall ratings combine perfor- 
mance scores with usability and features 
scores. Higher scores are better. 


Contributors 


Tadesse W. Giorgis, Project Manager/NSTL, 
has tested NOSes for NSTL for over five years. He 
holds a Ph.D. in fiber and polymer science from 
North Carolina State University. 


John McDonough, Technical Editor/NSTL, лах 
been writing for high-tech publications for the past 
five years. He can be reached on the Internet at 
editors @nstl.com. 


Other testers were Samir Abzakh, Vidya 
Navarathna, and Michele Guy. 


The Lab Report is an ongoing collaborative project 
between BYTE magazine and Nationa Software Testing 
Laboratories (NSTL). BYTE magazine and NSTL are both 
operating units of M. McGraw- Hill, Inc. Contact the NSTL. 
staff on the Internet at editors @nsil. com; at NSTL, Inc., 
Plymouth Co ге Center, Plymouth Meeting, PA 
19462; or at (610) 941- -9600. Ce Contact. BYT. E via the { 
Internet or B BIX at editors @bix.c com or at (603) 924-2643. 
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* 8 MB RAM 

* 540 MB Hard Disk Drive 

• 1.44 MB 3.5" FLoppy Diskette 
Drive 

e PCI VGA Card with 1 MB RAM 

e Double -Speed CD ROM Drive 

* 16-bit Professional Sound Card 

e 2 Low Distortion Speakers 
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° 101 Keyboard 
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Е. INTEL Pentium 75Mhz Processor 


• INTEL Pentium 60/66Mhz Processor 


e 8 MB RAM 

• 540 MB Hard Disk Drive 

• 1.44 MB 3.5” FLoppy Diskette 
Drive 

• PCI VGA Card with 1 MB RAM 

• Double -Speed CD ROM Drive 

e 16-bit Professional Sound Card 

• 2 Low Distortion Speakers 

• 15" Non-Interlaced SVGA 
Monitor 

e Serial Mouse 

• 101 Keyboard 

* MS Dos & MS Windows 

e FREE Gift: CD Titles Package 
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* 8 MBRAM 

• 540 MB Hard Disk Drive 

• 1.44 MB 3.5" FLoppy Diskette 
Drive 

* PCI VGA Card with 1 MB RAM 

* Double -Speed CD ROM Drive 

* 16-bit Professional Sound Card 

* 2 Low Distortion Speakers 

• 15" Non-Interlaced SVGA 
Monitor 

e Serial Mouse 

* 10] Keyboard 

• MS Dos & MS Windows 

e FREE Gift: CD Titles Package 


Note: The Intel Inside logo and Pentium are registered trademarks of Intel Corporation. All other names are properties of their respective owners. 
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QIC Drives 


he many standards of 

the QIC-based record- 

ing technology write 

data to tape using a | 
complex multihead assembly. 
The drives record data by run- 
ning tape past a stationary- 
head assembly at up to 120 
inches per second serially on a 
straight track using the GCR 
(Group-Coded Recording) en- 
coding method. GCR is used 
on many magnetic tapes as 
well as on Apple II and Mac 
400- and 800-KB floppy disks. 
The tape then reverses direc- 
tion and records data on a parallel track 
in a serpentine pattern. 

The attraction of QIC drives centers on 
high capacity, low medium cost, and fast 
file access. However, QIC drawbacks 
are high drive costs, low data transfer 
rates, and incompatibility between dif- 
ferent manufacturers' drives and data- 
recording formats. Originally, the only 
thing standard about QIC systems was 
the medium. Manufacturers varied the 
number of tracks per tape, the density 
of data, and even how the drives con- 
nected to computers. Each system was 
proprietary. In 1982 vendors formed the 
QIC Committee to form standards. In- 
creasingly since then, QIC drives are 
gaining backward compatibility. 

The QIC technology, developed and 
marketed by ЗМ, claims close to 10 mil- 
lion installations. Advances in materi- 
als technology and polymer chemistry 
have contributed to the medium's per- 
formance, capacity, and longevity. Im- 
provements in medium formulation (i.e., 
high coercivity and cobalt-modified 
gamma ferric-oxide pigments), better 
tape substrate and binders, and improved 


TABLE OF QIC FEATURES 


Legacy QIC 10 
Rexon/Tecmar Proline CX QIC 10 


mae — 


(Both QIC drives use Rexon's Wangtek 9500 drive mechanism.) 


PRICE SERVER OVERALL 


mechanical design (i.e., a double-tex- 
tured drive belt, corner-roller and hub, 
and better lubrication) gave rise to data 


cartridges with capacities in excess of 


5 GB. QIC drives use hardware com- 
pression algorithms that en- 
able them to transfer com- 
pressed data at a rate of 1.6 
MBps (or 1 GB in 11 min- 


QIC Drive Winner 


The two QIC drives we tested (from the 
left}: Legacy's Legacy QIC 10, and 
Rexon's Tecmar Proline CX QIC 10. A 
&- by 4-inch cartridge is pictured; 
smaller minicartridges are popular. 


Advanced design features 
| for QIC cartridges include a 
mirror mechanism and posi- 
tion sense holes for tape posi- 
tion sensing, a write-protect 
plug, and a tape cover door to 
protect the magnetic medium 
from contaminants when not 
in use. These all contribute to 
the longevity QIC drives have 
enjoyed in the PC market. 
Yet the QIC-drive technology, de- 
spite new initiatives for higher-capacity 
standards (see "Low-End QIC Gets a 
Capacity Boost" on page 156), is falling 
behind advances in hard drive capaci- 
ties that seem to increase by 
the day. This is helping high- 
capacity tape-drive tech- 
nologies such as DLT earn 


utes). QIC, Inc., the QIC de- is iq Rm market share in the LAN 
velopment standards associ- ^ better of me fg market. 

ation, also specifies a thie two QIC Cn We tested only two QIC 
fast-search capability that drives we ae drives: the Tecmar Proline 
matches that of the DDS-2 tested because ч its CX QIC 10 and the Legacy 
format and is twice as fast arera aa к, QIC 10. Both use Rexon’s 


as the fast-search capability 
of 8-mm tape drives, The 
quoted MTBF (mean time between fail- 
ures) of QIC-drive mechanisms is 
200,000 hours. The length of QIC tapes 
can vary from 300 to 1200 feet, so the 
capacities vary as well. Data can be 
recorded on up to 44 tracks along the 
tape, usually in a serial, serpentine pat- 
tern. Although there are almost two 
dozen QIC recording formats, QIC, Inc. 
is working to ensure backward compat- 
ibility. 


Wangtek 9500 drive mecha- 
nism. The Legacy QIC 10 
provides better performance than the 
Tecmar drive and costs $649 less. How- 

ever, both drives' test results were sig- 

nificantly slower than the over 400-MB- 

per-minute transfer rate that is claimed 

for the QIC 10 drive. But remember: 

We tested them in overwrite mode rather 

than letting them append to existing data. 

QIC 10 drives usually perform much 

better in sequential append configura- 

tion than in overwrite mode. 


EU 


OVERALL 


$1800 


RT ———— — 


— 
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FEATERES USABILITY 


Key: Excellent AAA A Good AAA Fair AA Poor A 
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Imagine this: Once every 15 seconds someone in the 
USA buys a new CTX color monitor. 

That's a million last year alone — more even than sold 
under big names like NEC, Sony, IBM and Mitsubishi*. 

And that's before the international experts started 
raving about our bigger, new, high-performance 1765GM 
and 1785GM 17-inch "green" monitors: 

"Best 17-12. monitor” (Monthly PC Magazine, Japan). 
"Best overall performance" (Soft & Micro Magazine, France). 
"One of the best monitors...bright, sharp display and excellent 
colors” (Windows Magazine, Sept. '94). “Symbol of Excel- 
lence Award” (CETDC/ Business Week Asia, Taiwan). 
"Best Display Products” (Computex/Byte, Taiwan). 

Not only does the larger, flat-square tube give you 


Were Becoming 
Very Big In Monitors. 


more display area for Windows; an ultra-fine 26mm dot 
pitch and flicker-free 1280 x 1024 at 75Hz resolution 
bring your graphics to life as never before. 

Users thrive on the ergonomic design; anti-glare, 
anti-reflection, anti-static screens; and its front- 
mounted, full-featured digital touch-panel. 

These new low-radiation (MPR II-compliant) 
"green" monitors use only five watts of power when 
"on" but inactive. That's six times better than even 
the US EPA’s own Energy Star guidelines. 

So how did we get so big so 
fast? Simply by giving you more 
for less. For more information, 


call your nearest CTX office. CHOICE OF THE Pros 


USA Headquarters 20530 Earlgate Street, Walnut, CA 91789, 909-595-6146, Fax 909-595-6293 Technical Support 1-800-888-2012 BBS 909-594-8973 Southern Region 6624 Jimmy Carter 
Blvd., Norcross, GA 30071, 404-729-8909, Fax 404-729-8805 Eastern Region 481-A Edward Ross Drive, Elmwood Park, NJ 07407, 201-646-0707, Fax 201-646-1998 Midwestern Region 
500 Park Blvd., Ste. 295C, Itasca, IL 60143, 708-285-0202, Fax 708-285-0212 Southwestern Region 1225 E. Crosby Rd., Ste. А21, Carrollton, TX 75006, 214-416-9610, Fax 214-245-7447. 


oui 


—— 


Ф- ® 


©1994 CTX International, Inc. All brand names are trademarks or registered trademarks of their respective owners. 
*Official 1993 Monitrak U.S. monitor sales research. 


Circle 74 on Inquiry Card (RESELLERS: 75). 


-mm Videocassette Drives 


s in 4-mm DAT drives, 
helical-scan technology 
constitutes the basic 
recording technique for | 

8-mm videocassette tape drives. 
Magnetic read/write heads are | 
mounted on a rotating drum, 
with an axis of rotation at ap- 
proximately 5 degrees from the 
perpendicular. Unlike 4-mm 
DAT drives, 8-mm drives use a 
three-head drive configuration 
(read head, write head, and servo 
head) around the drum and a sep- 
arate erase head. | 
The tape wraps а quarter of | 
the distance around the drum’s 
circumference between the read 
and write heads, with the servo 
head situated midway between 


SINGLE-MEDIUM TAPE DRIVES 


outperformed by the DLT 
drives and the DAT drives 


based on the C1533A drive mechanism. 
But they are intermediate in cost and 


Software’s ARCserve 5.01. 
As in all the tape drives, 8- 
mm drive performance is affected by 
interface hardware and backup software. 


FEATURES OF 8-MM DRIVES 


| SERVER WORKSTATION. WT 


е the two. The drum rotates at } 

н 1831 rpm, and (ће tape moves 

0 slowly in the same direction at 

û 11.1 millimeters per second (or 

Ш 0.44 inch per second). 

y Of the five 8-mm drives we tested, capacity between DLT and DAT drives. Clockwise from the left: Storage Dimensions’ 
the Exabyte EXB-8505XL provides the The physical structure of the 8-mm T01-10000, the IBM 5/10 GB 8-mm, the Dynatek 

tt best performance for the ! ны „ drives differs mainly in their wi OO (х, 

d price, followed by the IBM IUIUS external housing. The only 
5/10 GB 8-mm. The EXB- | 8-mm drive we attached to a Once again, because our performance 

zd 8505XL drive ranks tenth in Exabyte holds с file server was the ‘testing in the Windows NT environment 
our overall evaluation as а the patent for LVIF HSB5.0 from Dy- uses consistent hardware and software, 
Windows NT backup sub- manufacturing S natek Automation Sys- performance results under the Windows 
system among all the tape tide E tems; it came with ап NT backup utility manifest differences 
drives we tested (and second EXE SEDEXE vns ou Adaptec AHA-1540 of the drives themselves. However, if 
among the 8-mm drives). Аѕ price/performance SCSI controller and an you are purchasing a solution, complete 
a group, the 8-mm drives are favorite. OEM version of Cheyenne — with a hardware interface and backup 


software, you'll also want to take a look 
at our overall scores, which incorporate 
results using the vendor-supplied com- 
ponents. 


PERFORMANCE | 
` FEATURES USABILITY 


Exabyte EXB-8505XL $2800-$4500 N/A - 7.57 N/A 6.18 7.32 ААДА AAA 


$2830 8.15 7.23 8.02 N/A 6.80 


Mare an ہس‎ anaa س سوہ ست و مہ کہ ہہ‎ eh ША т س‎ Ath e ی‎ rs т арб ва A یمیس وھ مسد ہو‎ аера ада аа ву. E 


IBM 5/10 GB 8-mm $4005 N/A $ i 6.22 7.30 


Dynatek HSB5.0 AAAA AAA 


eres pee‏ و ووو یمه 


АДАК ddd 
$3950 N/A ; i 6.62 


بي ي س 


$3995 N/A ( А 7.14 


6.12 AAAA ААА 


6.94 AAAA AAA. 


Storage Dimensions TD1-10000 


s a 


TTI CTS-8510H (XL) 


(All 8-mm drives use Exabyte's EXB 8505 drive mechanism.) Key: Excellent ААДА Good AAA Fair AA Poor A 
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Complete CD Recorder 
ut 


The fastest — . The best-priced 
desktop CD-ROM desktop CD-ROM 


recorder. recorder. 


5 е 
Speed isn't everything - but it's close. The dataDisc CDR-4x quad- You've been waiting for it - it's here. Announcing the dataDisc 
speed CD-ROM recorder with DiscMakerru, the easiest and most powerful CDR-2x. Add to it DiscMakery,, the easiest and most powerful premaster- 
mastering software for Windows, Mac or UNIX, makes the most powerful and ing and mastering software package for Windows or Mac and you've got 


complete desktop CD-ROM recording solution available today. Don't settle for the best priced CD Recording system around. 


anything less. This second-generation CD Recorder can cut a 680 megabyte 


blank disc 36 minutes with less time required for less data. You can 

cut discs in CD-ROM (normal data), CD-DA (Digital Audio) and 
multisession formats. Or add DiscMaker 

VR Multimedia software and make CDs for 

XA (video/audio interleaving), CD-I, 

Photo CD formatting, CD-TV and more. 


This third-generation CD Recorder can cut a 680 megabyte 
blank disc in 18 minutes with less time required for less data. You 
can cut discs in all formats including CD-ROM, 

CD-DA (Digital Audio), CD-ROM ХА „И 
(sound, text, images, multisession), CD-I 
(Interactive) and more. 


But enough on hardware. But enough on hardware. 
Premastering software is just as Premastering software is just as 
important. What features does the software oN y. important. What features does the software need? 
шр Speed. A virtual CD is created as you drag and drop 

Speed. A virtual CD is created as you drag and drop files into the files into the DiscMaker window, You can reposition files and directories to 
DiscMaker window. You can reposition files and directories to optimize CD performance as quickly as you drag and drop them. 


optimize CD performance as quickly as you drag and drop them. 


True Multisession. DiscMaker implements true 
multisession, the way the Kodak Photo CD" standard has 
defined it. 


Fast, easy, affordable. CDR-2x with cable 51,895. 
CDR-2x, DiscMakerr, mastering software, SCSI card, cable, 
10 blank discs and lifetime technical support, *2,495. Other 
configurations available. Blank discs available under $15! 


True Multisession. DiscMaker implements true multisession, 
the way the Kodak Photo CD" de-facto standard has defined it. 


Fast, easy, affordable. DataDisc CDR-4x and DiscMakerni, 
mastering software comes bundled with a SCSI card, cable, 10 
blank discs and lifetime technical support. Other configurations 
available. Blank discs available under $15! 


Call the number one CD-ROM company to get yours. Call the number one CD-ROM company to get yours. Call 
Call dataDisc at 800-DATADISC (800-328-2347). Call today. dataDisc at 800-DATADISC (800-328-2347). Call today. 


data Di SC TM 


We simply do it for less." 


Circle 156 on Inquiry Card (RESELLERS: 157). 
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DEL Drives 


he DLT technol- 

ogy 15 based on a 

high-capacity, 

streaming-car- 
tridge tape that uses a 
dual-channel read/write 
head and DEC’s propri- | 
etary data-compression | 
and compaction schemes. | 
We tested three drives in 
this category: the Quan- 
tum DLT2000, the TTI 
CTS-2110, and the Over- [ 
land Data DLT 2000. Be- | 
fore Quantum acquired ће ® 
DLT technology from | 
DEC last October, DEC 
was the only manufacturer 
of DLT drives. These 
DLT drives offer an uncompressed ca- 
pacity of 10 GB, compared to 4 GB for 
DAT drives and 5 GB for 8-mm heli- 
cal-scan drives. 

DLT drives offer several advanced 
features, such as full SCSI-2 command- 
set implementation, sophisticated LED 
indicators and built-in diagnostics, high 
data compaction with 2 MB of read/ 
write data cache memory, and a high 
data transfer rate of 1.25 MBps in na- 
tive (i.e., uncompressed) mode. These 
features make them suited to high- 
capacity network backup and archiving 
applications. 

In contrast to helical-scan technolo- 
gies, which place data in slanted stripes, 
DLT drives use a linear, serpentine 
recording method that places data in lon- 
gitudinal tracks. The drives can read and 
record multiple channels of data simul- 
taneously. This longitudinal recording 
method allows you to add parallel chan- 
nels of read/write elements to the head 


TABLE OF DLT FEATURES 


PRICE 


to increase performance. 

Assuming a 2-to-] compression ra- 
tio, DLT drives can achieve data trans- 
fer rates of 3 MBps. The heads are sta- 
tionary, which increases the 


E The outside cases of the three DLT 
drives we tested are virtually 
identical. All are manufactured by 
1 Quantum. Clockwise from the top: 
| TTI's CTS-2110 drive showing Its 
LED panel on the front (which the 
other drives don't offer), the back 
of Overland Data's DLT 2000 drive 
showing its SCSI ports and fan, 

| and Quantum's DLT2000 drive. 


1 on the Reed-Solomon al- 
gorithm—and software— 
maintains strict data in- 
mE tegrity. For every 64 KB of 
Î data, there is 16 KB of 
— ECC .(error-correction 
23 code). Sixty-four bits of 
CRC (cyclic redundancy 
| check) error-detection code 
. tag along with every 4 KB 
of data, and there's also an overlapping 
16-bit CRC on each record. 

The DLT drives we tested consis- 
tently outperformed all the other types of 
tape drives. Among the three 


life spans of both the heads DLT Drive Winner DLT2000-hased drives, the 
and the tapes. The life spans Overland Data DLT 2000 
exceed those of helical-scan We selected the edged out the others, in both 
technology tape drives. Dur- Quantum DLT2000 for the Windows NT backup 
ing read/write cycles, the #5 solid tests and the worksta- 
tape runs past the drum at tela scart Pate, tion-attached runs, 
100 to 125 inches per sec- features and БИТЕ, with ARCsolo 3.02 
ond. Fast-search rates are usability. Its SS backup software. The 
even higher. Quantum guar- suggested M Overland Data DLT 
antees that its tapes will retail price is also the 2000 is the most expen- 
maintain their integrity for least expensive — sive of the three drives we 
at least 500,000 passes, and коте DLT drives tested, but it posted solid 


the life of the heads is esti- 
mated at 10,000 hours. In 
comparison, 8-mm helical-scan tapes 
last only 2000 hours. 

Twenty-five percent of the data on 
DLT drives is dedicated to error detec- 
tion and correction. A custom chip based 


ОУЕКАЦ 


таа, 


ТТ = pe 


PERFORMANCE 
WORKSTATION нт 


scores in usability and fea- 

tures. All three drives are 
manufactured by Quantum and present 
excellent value. The Quantum DLT2000 
has the lowest price, and its scores were 
solid— basically, it's the best buy for 
the money. 


FEATURES USABILITY _ 


Quantum DLT2000 $4650 / i 9.99 


Overland Data DLT 2000 $6000 ` 1 ! | 9.98 


TTI CTS-2110 10.00 


سد 


(All DLT drives use Quantum's DL T2000 drive mechanism.) Key: Excellent АДАА Good AAA Fair AA Poor A 
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Dial By Modem 1-800-365-4636, Press return until you get a prompt 
At Username, enter JOINDELPHI. At Password, Enter BY395 


“Free alter apples to nee members only; brut one per household and rt salid for a limited time, А valid credit card ts required for immediate access, Free tire may be ated anty 
during 75е reminder of rhe catendar month of becoming a member. Telcom surcharges apply during business hours (бат то 6pm wet kdayll vis Tyrer! ar SpnntNet and for 
access outude the mainland US New members mnit agree to Terms and Conditions of memberihip when joinmy. Complete details amd amer restrictions are provided during the 
tolt-free regatrauon. DELPHI INTERNET B a trademark of Delphi internet Services Corporation 


Attention Current internet Users: See what Delphi Internet can offer you! Stock quotes, Grolier's 
Encyclopedia, newswires. and hundreds of other services are just a few keystrokes away. Telnet to delphi.com 
and enter the username and password above for a free trial. 


**9. 600 bps available m most local areas via Tymnet and Spríntnet, 14,400 bps available by dialing direct to Cambridge, МА. 


Circle 78 on Inquiry Card. 
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Delphi Internet" offers you full access to the 
Internet and now you can explore this 
incredible resource with no risk. You get 5 
hours of evening and weekend access to try 
it out for free!" 

Use Delphi Internet's 


mail eateway to P3 

exchange messages § - 9,600 : ~ 

with over 3o million — 14,400- 3 

people at universities, bps 4 
к estt 


companies, and other 
online services such as CompuServe” 

and MCI Mail®. Download programs and 

files using FTP or connect in real-time to 
other networks using Telnet. You can also 
meet people on the Internet. Internet 
Relay Chat lets you 'talk" with people all 
over the world and Usenet News is the 
world's largest bulletin board with over 
20,000 topics! 

To help you find the information 
you want, you'll have access to powerful 
search utilities such as Gopher, Hytelnet and 
WAIS. if you aren't familiar with these terms, 
don't worry; Delphi Internet has hundreds of 
expert online assistants and a large collection 
of help files, books, programs, and other 
resources to help get you started. 

Over 850 local access numbers are 
available across the country. Explore Delphi 
Internet today. You'll be amazed by what 
you discover. 


Шш 


Questions? Call 1-800-695-4005. 
Send e-mail! to INFOadelphi.com 


2994 Delphi Internet Services Corporation 
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MS (Storage Management Sys- 
tem) is Novell's standard archi- 
tecture for supporting file systems 
under NetWare. SMS consists of a 
set of APIs for developing backup and 
storage management software in a het- 
erogeneous environment. It helps soft- 
ware vendors by giving them just one 
interface to write to. SMS takes care of 
the operating-system and file-system 
protocols, reducing the amount of ef- 
fort required by software developers to 
maintain NetWare compatibility. 

Palindrome worked with No- 
vell to port the SMS architecture 
to an easily adaptable set of stan- 
dard C++ objects. These APIs will 
allow the integration of SMS into 
any operating system; originally, [ 
it was NetWare-specific. : 

SMS also protects end users' ac- 
cess to archived data by ensuring back- 
ward and forward compatibility. In the 
past, users were dependent on applica- 
tions software vendors to provide sup- 
port for every type of client worksta- 
tion, server, and application. 

SIDF (System-Independent Data For- 
mat) is based on SMS. It is a specifica- 
tion for an open-systems and media- 
independent logical file format, to pro- 
vide multiplatform, multivendor data 
interchange. SIDF focuses on perfor- 
mance, extensibility, medium failure re- 
covery, and flexibility. Besides tape, 
SIDF can be applied to WORM and 
rewritable optical discs, hard disk par- 
titions, and floppy disks. 

SIDF has three levels: media, transfer 
buffer, and data set. On each level, file- 
system information resides in blocks, 
each block containing a FID (field iden- 
пег) communicating to any SIDF-com- 
pliant system the type of information it 
contains. Essentially, FIDs enable SIDF 
extensibility. If incorporated correctly, 
SIDF compliance does not negatively 
affect performance. 

SMS and SIDF compliance will en- 
sure that a single manufacturer's prod- 
ucts will work on different operating 
systems, as well as with its own earlier 
and future product versions. Users who 
purchase SIDF-compliant products will 
know that when they upgrade or change 
software, they will still be able to read 
their archived data. 

Members of the SIDF Association 


(Arlington Heights, IL) represent leading 
vendors in the storage industry. They 
contract compliance testing to an inde- 
pendent company for certification un- 
der a variety of environments, includ- 
ing NetWare, Windows, OS/2, Unix, 
and Macintosh. 

Last December, ECMA, a standards 
body in Geneva, Switzerland, voted to 


Standards for Compatibility 


accept SIDF as a new international stan- 
dard for file and label formats, proper- 
ties, permissions, extended information, 
and international dates and language 
characters. It is the first international 
medium-independent file and label stan- 
dard for tapes and optical disks since 
ANSI was recognized over a decade ago. 

—Selinda Chiquoine 


LOW-END QIC GETS A CAPACITY BOOST 


A new family of entry-level QIC tape products will be released this year 
that can store up to 1.6 GB of uncompressed data on a single car- 
tridge. The proposed Travan standard is an effort by QIC vendors to 
keep pace with the ever-increasing capacity of today’s hard drives. 
However, even with a 400-foot QIC-3010 tape, which can hold up to 
340 МВ of uncompressed data, you can’t back up all the data stored 


on a 990-MB hard drive without swapping tapes in and out of the tape drive. 


More expensive QIC systems with larger capacities are still available. For ex- 
ample, Conner Peripherals’ TSM4000R drive complies with the QIC-3080 stan- 
dard and can hold 1.6 GB of uncompressed data. But it lists for $659, and many 
users like the low price tags of QIC-80, QIC-3010, and QIC-3020 drives. Colorado 
Memory Systems’ Jumbo 350 and Conner Peripherals’ TSM420R QIC-80 drives 
hold only 170 МВ (native mode) and both list for just $199. 

Before Travan, QIC vendors had increased the capacity of the original QIC- 
80 standard (see the chart) by increasing the tape’s length. Also, the QIC- 
3010 and 01С-3020 drives, which have thin-film magnetoresistive heads, can 
handle higher bit 
densities than the | ENTRY-LEVEL QIC STANDARDS 
older metal heads | == 
that were used in EU LENGTH, 
| cort - MINE. 


ait 80 307.5/425 550 


QIC-80 drives. And | € 2 ANP REET? 
the QIC-Wide for- 
mat, which specifies | = 
a 0.315-inch-width QIC-3010 400 
and 400-foot-length | — . 


IC- 40 850 
tape, was recently „ысы à -—— M ы мн 


folded into existing 'Older QIC tapes are 0.25 inch wide. 


QIC standards. Tape * QIC-Wide specifies a tape minicartridge format of 0.315 inch wide and 
drives like Conners | 400 feat tong. 


Tape*Stor 420 can Travan, which is slated to be voted on this month, proposes e 0.315-inch-wide, 


750-foot-long tape. 
read older QIC-80 v 


and QIC-40 tape 
cartridges in addition to writing to the QIC-Wide tape. 
Travan, which industry experts expect will be up for approval this month at 
a QIC standards meeting, specifies tape that's 0.315 inch wide (compared to 
the previous 0.25-inch width) and 750 feet long. New Travan drives should 
be able to accept and read tape cartridges that comply to older standards. 
The next move to make QIC more palatable to end users is to increase the 
backup speed. Backup rates of low-end systems with either floppy disk or par- 
allel-port interfaces range from 2 to 10 MB per minute. Some tape drives with 
ATAPI (ATA Packet Interface) connections offer claimed data rates of up to 54 
MB per minute. —Dave Andrews 
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THE 15TH TAIPEI 
INTL COMPUTER SHOW 


Asia's No. 11IT Event. 


Why Do You Think 98% Of Last Year's Visitors Said 
They'd Return For This Year's Show? 

Is it because COMPUTEX TAIPEI has grown into one of the 
largest IT and electronics shows in Asia with over 482 
local ond 71 international exhibitors last year? 

Or is it becouse Taiwan is the world's 5th largest producer of 
IT products and the leading supplier of monitors, mainboards, 
mouse devices, image scanners, keyboards and power 
supplies? Maybe it's because Taiwan's combined damestic 
and overseas IT industry is enjoying explosive growth, 
expanding 18.2% for a total annual production of US$ 13.5 
billion in 1994 alone. Whatever the reason, over 10,000 
overseas buyers from 90 countries are expected to 


aft. China External Trade 
he | м Develogmest Санесӣ 
ti WE 


oin 7 
E КЕЦ 1 
IT 


"n 


TAIPEI COMPUTER 


RADE CENTE] ION HALL. 5 Hsinvi Ёа 5 Taipei Tanvon., К.С ( 


attend and make this year's show the best ever! 

And what they'll find is nothing less than world class quality. 
With all the cutting-edge, trend-setting experimental products 
on display, it's no surprise Taiwan is one of the lorgest 
producers of notebook computers, second only to the U.S. 
But if you thought Taiwan was just hardware, think again. 
Some of the industry’s most innovative multimedia and pan- 
Chinese software is being developed right here. 

Hardware, software, computers and electronics. Taiwan 
is truly Asia's only one-stop source for all of your computer 
and electronics needs. And the only way you are going 


to see il all, is if you attend the greatest show of all. 
COMPUTEX TAIPEI '95. 


Taipei Мапа 
Trade Савін 


„ө Тара at 


Circle 67 on Inquiry Card. 


SINGLE-MEDIUM TAPE DRIVES 


The Backpack Hits 900 


icro Solutions Computer Prod- 

ucts ((800) 890-7227 or (815) 

756-3411; fax (815) 756- 

2928) has introduced a new 
member of its popular Backpack series 
of parallel-port drives—the Backpack 
900. As with all the Backpack drives, 
the Backpack 900 ($599) attaches to 
your printer port and supports printer 
pass-through, so you can easily share 
the drive across a workgroup or depart- 
ment. 

The new Backpack supports a maxi- 
mum compressed capacity of 900 MB 
while retaining a compact housing (2 
inches high by 4.75 inches wide by 8.37 
inches long) and portable weight (1.5 
pounds for the unit, 5 ounces for the de- 
tachable data cable, and 1 pound for the 


transformer). The 
Backpack's porta- 
bility and en- 
hanced storage ca- [ i 
pacity make it a ор 
viable single-tape 
solution for to- | 
day's average 
desktop system. 
This is an espe- 
cially attractive 
option for departments that don’t have 
single-user tape drives installed on their 
local systems. Each department mem- 
ber keeps a backup tape, and the drive is 
shared. 

The Backpack 900 can read and write 
standard QIC-3010 tapes and read QIC- 
80 (250 MB) and QIC-40 (120 MB) 


tapes. To achieve 
the full 900-MB 
| capacity, you'll 
need Sony's wide- 
tape minicartridge. 
| The bundled Win- 
| dows-based soft- 
ware supports mul- 
tiple backups per 
tape, unattended 
backups, multitape 
backups, password protection, full or 
partial restore, and QIC-122 data com- 
pression. While the Backpack 900 is not 
the drive you'd pick for backing up a 
large network, it's an excellent choice 
for protecting mission-critical data that's 
stored on multiple workstations. 

—Stanford Diehl 


The sneakernet era may be coming 
to an end, but network ad- 

ministrators may occa- 

sionally want to carry 

DAT drives to different 
locations because of no di- 
rect network link or a dis- 
ruption in the communica- 
tions line. 

ADPI, Parallel Storage Solutions, and Valitek provide 
tape drives with handy (no pun intended) carry-on straps and 
parallel connection ports, in addition to the SCSI port. It's reas- 
suring to know that you 
can attach your DAT drive 
to any computer on your B 


network, even when you T 
do not have a SCSI ‘a E addition to ii its internal command Set, the beauty of the SCSI standard is the way 
toller, tÒ mémtye 3 badly physical connections have snap-on ease. However, the IBM 5/10 GB 8-mm drive caused us great 
y ire : before we could successfully test it—because of its nonstandard 
needed file. > ЖЕР 
SCSI connection. T he pin-outs on the unit are standard SCSI „ш 
pin-outs, but you have to use a proprietary ІВМ SCSI ca- gi 
ble, because the ي‎ port is recessed into the unit 
with special s screws | to secure the connection. Not any | 
standar 1 50-pin, Centronics-type SCSI cable will do. 
' Loa 
m Qu the termination is on ше cable rather than 
on the d drive Ld І 


not receiving the proper power signal. Having an LED indicator 
on the "active" SCSI terminators to show whether they are re- 
ceiving the right amount of power eliminates the guesswork 
when there is a problem. The 
tape drives from Dynatek Au- 
tomation Systems, FWB, Opti- 
ma Technology, and Storage Di- 
mensions come with terminator 
power LEDs. (The Optima’s 
LED is on the back of the drive 
itself rather than on the termina- 
tor.) 


|= 
"4 
9 
А 
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E 


It is often difficult 

to pinpoint the specific 
problem when a SCSI de- 
vice fails to be recognized. 

It сап be as simple as an 
improper SCSI termina- 

tion, or the terminator is а - 
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d 


Imagine a broad range of high performance 


drives for every systems’ need. 


Conner’s 
Filepro 
Performance 
3.5-inch disk 
drives deliver 
the capacity 
for today’s 
demanding 
systems. 


Conner makes it a Reality. 


The race is on. And Conner leads the way with 
a broad range of high performance disk drives for 
high-end workstations, servers and RAID systems. 
Consider the Conner Filepro Performance 1080, 
2105, 2107 and 4207. With 1, 2 and 4 GB capacities, 
these drives are ideal for today’s most demanding 
system needs—like video, CAD/CAM and other 
high performance applications. With a data transfer 


Conner’s Filepro Performance family offers one of 
the highest levels of performance in the industry. 
Combined with an industry leading MTBF up to 
1,000,000 hours and backed by a 5 year warranty, 
they provide the winning combination of capacity, 
performance and reliability available in today’s high 
performance market. Plus, the Filepro Performance 


drives come in FAST SCSI-2 and FAST-WIDE 


Conner Filepro Performance Disk Drives MSS of SCSI interfaces. 
3 3 3 ° * . 
Model: СЕРІ080 СЕР?105/2107 CEP4207 ир to What's more, we're continually expanding this 
Capacity: 1GB 2 GB +08 874 Mb/S family of cost-effective, high performance disk 
Average Seek 11.0 msec. 9.0 msec. 95 msec. | | 
Time: and an drives to fit your growing system needs—now and 
Data Transfer — 55.4 Mb/S 73.1/87.4Mb/S — 874Mb/S - 
Rate: average in the future. 
RPM: 5400 5400/7200 7200 Í 
cs Һа Ва: | Fari seek time So call Conner today at 1-800-6-CONNER. تت ت‎ 
st-Wide ast-Wide Fast-Wide SCSI 
a —— Len e$: of 9.0 And take the fast path to a new world of Чын weer. 
msec., high performance storage solutions. The Storage Answer 


Conner Peripherals World Headquarters, 3081 Zanker Road, San Jose, CA 95134. Tel: 408.456.4500. Circle 287 on Inquiry Card. 


©1995 Conner Peripherals, Inc. All trademarks or registered trademarks are property of their respective owners. 


VENDOR 


ADP! (Analog and Digital 
Peripherals, Inc.) 


S Conner Storage Systems 


Dynatek Automation 
Systems, Inc. 


FWB, Inc. 


GigaTrend, Inc. 


TÈ Hewlett-Packard Со. 


MDI (Micro Design 
MicroNet Technology, Inc. 
Optima Technology Corp. 
Parallel Storage Solutions 
PerifiTech, Inc. 

Rexon, Inc. 


Sony Electronics, Inc. 


Valitek Corp. 


Overland Data, Inc. 
T% Quantum Corp. 


TTI (Transitional 
Technology, Inc.) 


Dynatek Automation 
Systems, Ine. 


Exabyte Corp. 


Storage Dimensions, Ine. 


TTI (Transitional 
Technology, Inc.) 


p Legacy Storage 
Systems, Inc. 


Rexon, Inc. 


$9 = BYTE Best. 


ROLL 


IBM Personal Computer Co. 


GR storage Dimensions, Inc. 


IBM Personal Computer Co. 


MODEL 

One For Ail 
Model FT80 
MS8000DAT ' 


DAT8.O 


HammerDAT 16G 


Turbo Il 


JetStore 6000e 


IBM 4/10 GB 4mm 


SCS! Express 
2000DF 


SS-D16000/EISA 


MiniPak F8000DAT 


PDS-4 


Ariel-DAT 
ADE-8500 


Tecmar ProLine 
CX DAT 8 
SDT1-5000* 
TDB-8005 


PST2-DAT 


DLT 2000 


DLT2000 


CTS-2110 


HSB5.0 


EXB-8505XL 


IBM 3445 
5/10 GB 8mm 


TD1-10000 


CTS-8510H (XL) 


Legacy QIC 10 


Tecmar Proline 
CX QIC 10 


‘intema! drive 
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DRIVE MECHANISM/ 


MANUFACTURER 


SDT-5000/Sony 


Python 28388/ 


Cenner 


SDT-5000/Sony 


WangDAT 3400/ 
Rexon 


C1533A/HP 


C1533A/HP 


4326NP/RP/ 
Conner 


C1533A/HP 


C1533A/HP 
C1533A/HP 


WangDAT 3400/ 
Rexon 


C1533A/HP 


WangDAT 3400/ 
Rexon 


SDT-5000/Sony 
C1533A/HP 


EXB 4200c/ 
Exabyte 


DLT2000/ 
Quantum 


DLT2000/ 
Quantum 


DLT2000/ 
Quantum 


EXB 8505/ 
Exabyte 


EXB 8505/ 
Exabyte 
EXB 8505/ 
Exabyte 


EXB 8505/ 
Exabyte 


EXB 8505/ 
Exabyte 


Wangtek 9500/ 
Rexon 


Wangtek 9500/ 
Rexon 


O F 


PRICE 
AS TESTED 
(MSRP) 


$2095 


$1800 


$2449 


OVERALL 


SERVER WORKSTATION NT 


7.46 


9.54 


N/A 


N/A 


9.40 


8.41 


N/A 


8.80 


N/A 


N/A 


МА 


8.85 


8.54 


МА 


МА 


МА 


МА 


МА 


МА 


8.15 


М/А 


МА 


МА 


N/A 


7.56 


7.27 


*Depends on OEM/VAR distributor 
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N/A 


N/A 


8.17 


8.42 


N/A 


N/A 


8.31 


N/A 


8.74 


8.97 


6.00 


N/A 


N/A 


7.90 


9.31 


5.45 


9.57 


9.50 


N/A 


6.72 


6,74 


7.07 


7,43 


N/A 


N/A 


6.72 


7.52 


7.37 


6.82 


7.60 


9.1 9 


8.55 


N/A 


8.68 


8.68 


7.52 


8.73 


7.61 


6.72 


8.18 


5.89 


9.58 


9.45 


9.39 


7.23 


7.57 


7.56 


6.70 


7.28 


6.68 


6.23 


N/A = Not Applicable 


PERFORMANCE 


TAPE DRIVES 


SERVER WORKSTATION — NT 


7.22 


10.00 


8.41 


N/A 


МА 


МА 


8.02 


М/А 


N/A 


N/A 


N/A 


7.56 


7.14 


N/A 
N/A 
7.92 
8.27 
N/A 
NWA 
8.61 
N/A 
8.69 
9.26 
5.29 
N/A 
N/A 
7.91 
9.45 


4.4 


9.98 


10.00 


N/A 


6.18 


6.22 


6.62 


7.14 


N/A 


N/A 


6.24 


7-31 


6.85 


6.14 


7.21 


9.34 


8.93 


МА 


8.61 


8.87 


7.32 


8.71 


7.18 


6.34 


7.95 


5.0 


FEATURES/ 
USABILITY 


AAAA/AA 


АДА/АА 


AAAA/AAA 


AAAA/AAA 


AAAA/AAA 


AAAA/AAA 


AAAA/A 


AAAA/AAA 


AAAA/AAA 


AAAIAAA 


AAA/AAA 


AAAA/AAA 


AAAA/AAA 


AAAA/A 


AAAA/AAA 


AAAA/AAA 


10.00 AAA/AAA 


8.94. 


9.85 


6.80 


7.32 


7.30 


6.12 


6.94 


6.38 


5.75 


AAA/AAA 


AAA/AAA 


AAAA/AAA 


AAAA/AAA 


AAAA/AAA 


AAAA/AAA 


AAAA/AAA 


AA/AAA 


AAA/AA 


Key: Excellent AAAA Good AAA Fair AA Poor A 


TES TED 


RELIBILITY MAX. CAPACITY GB SCSI PORTS/ MAX. NO. OF 
W/COMPRESSION/ PARALLEL 


(MTBF) 

1000 HOURS NATIVE MODE 
80 8/4 
150 8/4 
80 8/4 
180 8/4 
200 16/4 
80 44 
350 10/4 
200 B/4 
200 16/8 
40 16/4 
180 8/4 
200 18/4 
180 8/4 
80 8/4 
200 16/4 
50 B/4 
80 20/10 
80 20/10 
80 20/10 
40 10/5 
160 14/7 
180 10/5 
160 28/7 
во 10/5 
200 10/5 
200 10/5 


3No SCSI card is needed; controller is embedded in drive 


INTERFACE DRIVES 


1/Yes 5 
1/No 7 
2/No 7 
2/No 7 
2/No 7 
2/No 6 
1/No 7 
1/No 7 
2/No 7 
2/No 7 
2/Yes 0 
2/No 7 
2/No 7 
2/No 7 
1/No 7 
1/Yes 7 
1/No 7 
1/No 7 
2/No 7 
2/No 7 
1/No 2 
1/No 7 
1/No 7 
2/No 7 
2/No 7 
2/No 7 


SUSTAINED 


DAISY-CHAINED TRANSFER RATE 


COMPRESSED KBPS 


35/732 


40/800 


35/732 


30/1000 


30/804 


20/1500 


20/1500 


20/1500 


20/1500 


45/3000 


48/2500 


48/2500 


43/1000 


43/1000 


67/1000 


43/1000 


85/1000 


40/1560 


40/1200 


BURST 


TRANSFER 
MODE MBPS NO. OF LICENSED USERS 


INP = Information Not Provided 


BUNDLED SOFTWARE/ 


None 


Backup Exec for 
NetWare/25 


Retrospect, ARCserve, 


ARCsolo/Unlimited 


Retrospect Remote/3 


ARCserve for 
Windows/5 


ARCserve 5.0/250 


NovaBack/Unlimited 


None 


ARCsolo/1 
None 
SDB-Retrospect/ 


Unlimited 
None 


ProServe CX 2.0/ 
Unlimited 
None 


None 


Valitek Backup 
Software/Unlimited 


ARCserve/10 


None 


Retrospect, ARCserve, 


ARCsolo/1 


None? 


NovaBack/Unlimited 


None 


None 


None 


ProServe CX 2.0/ 
Unlimited 


PRICE 


INCLUDES TOLL-FREE 


SCSI CARD? TELEPHONE 


No 


No 


Yes 


Yes 


No 


No 


TELEPHONE 

(800) 758-1041 (513) 339-2241 
(800) 626-6637 (408) 452-3943 
N/A (416) 636-3000 
N/A (415) 474-8055 
(800) 743-4442 (619) 931-9122 


(800) 752-0900 (303) 635-1000 


INQUIRY 
NUMBER 


1105 


1106 


1107 


1108 


1109 


1110 


(800) 426-2968 Call local IBM dealer 1111 


(800) 228-0891 (407) 677-8333 
(800) 800-3475 (714) 453-6000 
N/A (714) 476-0515 
(800) 998-7839 (914) 347-7044 
N/A (216) 278-2070 
(800) 422-2587 (216) 349-0600 
(800) 352-7669 (408) 432-1600 
(800) 765-7895 (408) 954-0710 


(800) 825-4835 (413) 549-2700 


(800) 729-8725 (619) 571-5555 


N/A (406) 894-4000 
N/A (714) 693-1133 
N/A (416) 636-3000 


(800) 392-2983 (303) 442-4333 


1112 


1113 


1114 


1115 


1116 


1117 


1118 


1119 


1120 


1121 


1122 


1123 


1124 


1125 


(800) 426-2968 Call local IBM dealer 1126 


(800) 765-7895 (408) 954-0710 


N/A (714) 693-1133 


(800) 565-9002 (508) 681-8400 


(800) 422-2587 (216) 349-0600 


1127 


1128. 


1129 


1130 
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ШИЙ Core Technologies 


The Truth Behind the Pentium Bug 


An error in a lookup table created the 


infamous bug in Intel's latest processor 


TOM R. HALFHILL 


Ave who doesn’t rely on a computer or an 
accountant to handle their income taxes is all too 
familiar with the final ritual of paging through the tax 
table in the back of the 1040 book. “If your taxable income 
is greater than x but less than y, then your tax is z....” 
The 1040 tax table is a classic example of a lookup table: 
a matrix of precomputed values that saves you the trouble 
(and potential pitfalls) of doing the arithmetic yourself. 
Programs often contain lookup tables to avoid executing 
lengthy calculations at run time. As long as the values in 
the table are correct, the final results will be accurate. 

It was this quest for speed and accuracy that led Intel 
to embed a lookup table in the Pentium’s FPU, its fifth- 
generation x86 microprocessor. Stung by the superior 
floating-point performance of competing RISC proces- 
sors, Intel wanted to endow the Pentium with an FPU sig- 
nificantly faster than that of any other x86 chip. This 
would allow Intel to promote the Pentium as a CPU for 
scientific and engineering applications, as well as the 
best engine for mainstream software that relies primar- 
ily on integer operations. 


Genesis of an Error 

Intel’s goal was to boost the execution of 
floating-point scalar code by 3 times and 
vector code by 5 times, compared to a 
486DX chip running at the same clock 
speed. To achieve that, the Pentium engi- 
neers had to improve on the 486’s tradi- 
tional shift-and-subtract division algorithm, 
which can generate only one quotient bit 
per cycle. They settled on a new method 
called the SRT algorithm that can gener- 
ate two quotient bits per cycle. 

Named after three scientists who 
independently conceived it at almost the 
same time, the SRT algorithm uses a 
lookup table to calculate the intermediate 
quotients that are necessary for iterative 
floating-point divisions. As implemented 
in the Pentium, the SRT lookup table is a 
matrix of 2048 cells, although only 1066 of 
these cells actually contain values. For 
those that do, the values are integer constants ranging 
from —2 to +2. The algorithm uses the bit pattern of the 
divisor as an index into the table. 

So far, so good. But here is where things went horribly 


wrong. An engineer prepared the lookup table on a com- 
puter and wrote a script in C to download it into a PLA 
(programmable logic array) for inclusion in the Pentium's 
FPU. Unfortunately, due to an error in the script, five of the 
1066 table entries were not downloaded. To compound this 
mistake, nobody checked the PLA to verify the table was 
copied correctly. 

These five cells are distributed along a boundary of the 
matrix and should contain the constant +2. Instead, the 
cells are empty. When the FPU accesses one of these 
cells, it fetches a zero. This throws off the calculation and 
results in a number that is always slightly less precise 
than the correct answer. 

Because the SRT algorithm is recursive, the shortfall can 
accumulate during successive iterations of a division 
operation. At its worst, the error can rise as high as the 
fourth significant digit of a decimal number (but not the 
fourth digit to the right of the decimal point, as is 
commonly believed; the decimal point can be positioned 
anywhere in the binary floating-point number format). 
However, the chance of this happening randomly is only 
about 1 in 360 billion. Usually, the error appears around 
the 9th or 10th decimal digit. The chance of this happening 
randomly is about ] in 9 billion. 

Because the bit patterns of certain divisors lead to the 
corruption of quotients derived from certain numerators, the 
bug occurs only with certain pairs of divisors and 
numerators—no particular divisor always triggers the bug. 
The “buggy pairs" can be identified, however, and they 


Pentium FDIV Error 


This graph Is а 3-р plot of the ratio 4195835/3145727 calculated on а 
Pentium that has the РОТУ error. The depressed triangular areas indicate 
where incorrect values have been computed. The correct values all would 
round to 1.3338, but the returned values are 1.3337, an error in the fifth 
significant digit. (Information courtesy of Larry Hoyle, University of Kansas.) 
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always result in a wrong answer on any Pentium chip manufactured 
before the bug was fixed. 

Furthermore, the bug potentially afflicts any instruction that 
references the lookup table or calls FDIV, the basic floating- 
point division instruction. Related instructions include FDIVP, 
FDIVR, FDIVRP, FIDI V, FIDIVR, FPREM, and FPREMI. The tran- 
scendental instructions FPTAN and FPATAN are also susceptible, 
though no actual errors have surfaced. The transcendental in- 


which yanked its Pentium systems out of stores in December, 
says it could happen once every 24 days. Who's right? 
Unfortunately, this argument will never be resolved to every- 
one's satisfaction because it hinges on key assumptions about 
users' behavior. How large are their typical spreadsheets? How 
often do they recalculate? How many FDIVs are executed? How 
often do buggy pairs occur? 
[ntel's 27,000-year estimate assumes that the average spread- 
sheet user will execute 1000 


structions FYL2X, FY L|2XP 1, a—— ———————— 
FSIN, FCOS, and FSINCOS FOIVs per day and that bug- 


werc once suspect but are 
now considered safe. 


Assessing the Damage 
The basic facts about the 
Pentium bug are not in dis- 
pute, though they are often 
misunderstood. For instance, 
the Pentium does not suffer 
from a hardware defect in 
the same sense as a defec- 
tive appliance or automobile. 
This is a software bug that's 
encoded in hardware, and 
it’s the sort of bug any pro- 
grammer can sympathize 
with. Users who tolerate a 
certain level of bugs in their 
applications and system soft- 
ware should recognize that 
the same kinds of flaws are 
inevitable in microproces- 
sors. Unlike memory chips, 
which are little more than 
vast arrays of transistors, 
logic chips can contain com- 
plex software mecha- 
nisms—such as the FDIV 
algorithm—that are deliv- 
ered on silicon instead of on 
floppy disks. 

What's different about 
the Pentium bug is that it 


How To Bruise an Integer 


The “bruised,” or truncated, integers Vaughan Pratt describes are 
numbers that should be integers and may appear as integers when 
displayed on the screen but internally are represented as floating-point 
values that fall just shy of a whole number. To see how this hap- 
pens, try the following experiment using the Calculator program in Win- 
dows 3.1. This works on any PC, not just a Pentium. 


4. Open the Calculator and select scientific mode from the View 
menu. Select decimal mode by clicking the button marked DEC. 


2. Enter the integer 3. 


3. Switch to binary mode by clicking the button marked BIN. Notice that 
Calculator correctly displays 11, the binary equivalent of 3. 


4. Switch back to decimal mode and clear the display. 


5. Enter 4.1 minus 1.1. Notice what appears to be the correct 
answer, 3. 


6. Switch to binary mode. Calculator incorrectly displays 10, which is 
the binary equivalent of 2, not 3. 


7. Switch back to decimal mode. The display now reads 2, not 3. 


What happened? The floating-point subtraction in step 5 appeared 
to yield the correct result, but internally the number 3 was stored as 
a floating-point value that didn't quite equal 3 (probably 
2.9999999...). When this “bruised integer" was converted to bi- 
nary, Calculator evidently rounded down instead of up, causing an er 
ror in the displayed result. Microsoft corrected this problem in a new 
version of Calculator posted on various on-line services in January. 
However, the main point here is that the Calculator program illus- 
trates how integer bruising occurs. 


gy pairs happen randomly. 
IBM's 24-day estimate as- 
sumes 4.2 million FDIVs per 
day and that buggy pairs 
happen more often than ran- 
dom chance would suggest. 

To back up its claims, In- 
tel analyzed 510 spread- 
sheets from its internal de- 
partments (finance, sales/ 
marketing, planning, trea- 
sury, product engineering, 
production control, and 
tax/customs). A special pro- 
filer counted floating-point 
operations during recalcula- 
tions and also trapped for di- 
visors containing the telltale 
bit patterns. [ntel says the 
results confirmed its earlier 
estimates. 

IBM insists that buggy 
pairs crop up more fre- 
quently than Intel claims be- 
cause of a phenomenon 
dubbed "integer bruising" 
by Vaughan Pratt, a com- 
puter scientist at Stanford 
University. Pratt builds a 
formidable argument that 
common integers—distort- 
ed into slightly inaccurate 
values by seemingly in- 


doesn't crash your comput- 

er—it yields wrong an- 

swers so subtle you might never notice anything amiss. But 
this raises another important issue, which is that binary floating- 
point math inherently lacks the precision of integer arithmetic. 
Although computers are still regarded as math machines, they 
are not really comfortable with floating-point decimal operations. 
The conversions between binary and decimal, coupled with in- 
herent limits on precision, always result in small errors that are 
usually ignored. 

Still, Pentium owners paid for a CPU that's supposed to per- 
form floating-point math to IEEE standards, and that's not what 
they got. Instead, controversy has raged around additional issues: 
Intel's dismal customer relations and the wildly conflicting 
claims of how often the Pentium bug might bite a typical (non- 
scientific) user. 

The court of public opinion has ruled on the former subject, but 
it's not so easy to judge the latter. Intel says a typical spread- 
sheet user might encounter the bug once in 27,000 years; IBM, 
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nocuous floating-point op- 

erations—can lead to non- 
random frequencies of buggy pairs. (See textbox, "How to Bruise 
an Integer.") 

To settle this dispute empirically, an independent party would 
have to replicate Intel's experiment across a statistically valid 
sample of spreadsheets obtained from a representative selection 
of companies. Even if such a party could get permission to 
examine hundreds of proprietary spreadsheets and record users' 
behavior, the data would take months to gather and analyze. By 
then, it would be of interest mainly to historians and lawyers. 

So the ultimate question, "How serious is the bug, really?" 
will likely go unanswered forever. To paraphrase Albert Ein- 
stein, we'll probably never know if God plays dice with the 
Pentium. Ш 


Tom R. Halfhill is a BYTE senior news editor based in San Mateo, 


California. You can reach him on the [nternet or BIX at 
thalfhill bix.com. 
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A Warped Perspective 


Warp’s impressive control of DOS, 
Winisc, Win32s, and OS/2 
applications makes It an attractive 


choice for savvy integrators 


JON UDELL 


"m dedicating this column to the folks at V Communi- 

cations, whose excellent multiboot utility, System Com- 
mander, is enabling me to juggle DOS/Windows, Win- 
dows 95, Windows NT, and OS/2 Warp without dropping 
any of these balls. Who needs to perform this juggling act? 
Software developers and reviewers do, of course, but so 
do a growing number of system integrators and advanced 
users. The new 32-bit operating systems—Windows 95, 
NT, and Warp—use DOS and Windows as personality 
modules that support legacy applications. DOS/Windows 
isn’t supposed to be the dominant personality, because 
these new systems are designed to host ~ 
new breeds of applications. But the old 
code has а way of hanging around, and | 
for Windows 95 and Warp in particular, 
effective use of it will be crucial. 

Warp can be an amazingly effective 
integrator of legacy applications. Twoof | 
these that matter to BYTE are called 
bixlan and bd. The bixlan program 
connects users to the BIX conferencing | 
system by a circuitous path that involves 
an INT 14 terminal emulator talking | P 
through an SPX network link to an Eicon 
X.25 card hooked to a 56-Kbps leased 
line. One variant of bi x1 an works in 
DOS, but reliably blows up when run in 
a Windows DOS box. Another variant, 
using an Eicon-supplied COMM.DRV 
replacement, supports Windows 
telecommunications software but 
precludes modem communications on 
the COM port that it uses. Both variants 
require either a TSR or a CONFIG.SYS 
driver, which eat up a big chunk of 
conventional memory. NT 3.5 and Windows 95 beta 2 won't 
run bi x1 an, but Warp handles both the DOS and Windows 
variants flawlessly. Because they talk to a virtual COM port 
in an OS/2 VDM (virtual DOS machine), they can't 
monopolize a physical port. And because the conventional 
memory hit is confined to that VDM, there's no impact on 
another homegrown program, bd, a FoxPro 2.0 application 
that tracks information about articles and authors. bd likes 
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as much conventional memory as it can get, plus a big hunk 
of EMS memory, and while it can get these things from NT 
and Windows 95, it runs noticeably faster on Warp. 

INT 14 and X.25? FoxPro 2.0 and EMS? You're right, 
these technologies are embarrassingly long of tooth. Of 
course, we'll be replacing bixlan with telnet, and bd 
with one of the cross-platform, client/server, component- 
based, buzzword-compliant solutions we keep experi- 
menting with, just as soon as we find the time (translation: 
don't hold your breath waiting). Meanwhile, it's valid to 
avoid fixing what's not broken, and to extend the useful 
life of sunk investments (I’ll bet you have a few skeletons 
in your closet, too). Particularly in vertical markets such 
as insurance and retail, investment in PC software is sub- 
stantial, and Warp's ability to leverage those applications 
is a major strength. 


Not for the Fainthearted 

Warp can revitalize legacy code; however, it's not 
guaranteed to do so, and when it does, it's not quite in 
the way that IBM's marketing campaign envisions. The 
product is pitched, for the most part mistakenly, at end 
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users. “Gordon, a lawyer in Halifax, Nova Scotia,” a 
typical ad might say, “has Warped his PC, and now he’s 
surfing the Internet while printing a mail merge in the 
background.” To Warp your PC means to install the latest 
version of OS/2 for Windows on top of an existing DOS 
and Windows 3.x substrate. The resulting system boots 
OS/2, supplies its own version of DOS, and runs Windows 
system components (with some scary in-memory patches) 
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NAFTA Is 1100 Pages Long, | ОТ Operating Systems 


Indexicon Created An 
Index For It In 10 Minutes. 


Indexing used to be a long, difficult procedure. Not anymore. 
Introducing Indexicon—the first automatic indexing program, 
the first to understand the structures of the English language. 
At the click of the mouse, Indexicon reads through a 
document, locates key terms and phrases, and generates a 
back-of-the-book style at a rate of up to 50 pages per minute! 
If you're spending any amount of time manually indexing, 
Indexicon can pay for itself the first time you use it! 
Only $249.00. Call 1-800-943-0292 to order. 
(if not completely satisfied after 30 days, return for a full 
refund!) Plus, act now and get LexEDIT FREE! (A $50 value!) 
With LexEDIT you can tailor specific lexi- 
cons before you run the Indexicon program, 
for perfect indexes everytime! Available for 
А A Windows versions of MS Word 2.0, 6.0 and above, 


«ў Word Perfect 6.0 and above. Call for other platforms. 


Coming soon! Indexicon for the Macintosh. 


To index NAFTA, we used Indexicon for WP/WIN on a 486/66 MHz. 


l CO N OV EX 7448 W. 78th St.e Bloomington, MN 55439 


Phone; 612-943-0292 • Fax: 612-943-1087 


Compuserve: 74064,440 


and applications (unmodified) in а УЮМ. IBM’s marketing says 
that Warping is an end-user exercise that makes a PC more 
productive, which is very possibly true, but also simpler to use, 
which is generally false, because where Gordon formerly had 
two operating systems to contend with (DOS plus Windows), 
now with the addition of OS/2, he has three. 

Consider Gordon's likely experience with Fax Works for OS/2, 
the nifty fax software included in the Warp Bonus Pak. He installs 
it, tests it by faxing a document from the IBM Works word 
processor, another OS/2 application that comes in the Bonus 
Pak, and is delighted to find that it just works. Encouraged, he fires 
up Windows, connects to the FaxWorks queue on LPT3, then 
previews and faxes off a Winword document. This time, however, 
what rolls out of the fax machine is a page of hieroglyphics. 
Why? Winword is set up to print to Gordon’s LaserJet, and the 
stream of PCL (Printer Control Language) it emits means nothing 
to FaxWorks, an OS/2 printer driver that (unbeknownst to Gordon) 
emulates an IBM Proprinter. 

This problem can in theory be fixed in two ways—setting Fax- 
Works for PCL or installing the Windows Proprinter driver and 
telling Winword to use that instead of the HP driver. In practice, 
only the latter solution will work, because while a settings page 
in the FaxWorks driver tantalizingly lists PCL emulation, it won't 
actually let you select it. Now, this is not rocket science, but 
Gordon is only vaguely aware of what Windows printer drivers 
do, has never encountered an OS/2 printer driver, and is certain- 
ly not equipped to spot—never mind repair—a fumbled handoff 
from one to the other. However, once someone does straighten out 
Gordon's Warped PC, he is likely to be very happy with the re- 
sults. Fax Works can really crank, because it's native OS/2 soft- 
ware and because it's more streamlined than the ambitious but 
rather baroque E-mail-and-fax At Work technology included 
with WFW 3.11 and Windows 95. 


The Integrator's Platform 

IBM likes to call OS/2 the integrating platform, but I think it's 
more accurate to call it the integrator's platform. Beyond running 
DOS and Windows code side by side with OS/2 applications, 
here are two important things a savvy integrator might want to do 
with Warp: 

Q Field distributed applications On one of my Warped PCs, I’m run- 
ning the Lotus Notes Server alongside the Notes client and a mix- 
ture of DOS, Windows, and OS/2 applications. As companies 
deploy database, fax, communications, mail, and other more spe- 
cialized network services, the question becomes where to put 
them. Consolidation onto powerful servers, as exemplified by the 
Microsoft BackOffice strategy, presumes that services are few 
and clients relatively feeble. Distribution across a network of 
peers, on the other hand, might make more sense as services mul- 
tiply—if the peer workstations can capably run those services. 
On the 8-MB workstations that Windows 95 and Warp (but not NT 
or Unix) can productively use, Win 95's bias is heavily toward the 
centralized model, but Warp (like NT or Unix on bigger hard- 
ware) can go either way. Warp's small footprint and its robust 
multithreading and memory management, plus IBM's network-ca- 
pable SOM (System Object Model) technology, add up to a recipe 
for distributed computing. 

Ө Create customized user interfaces Because native OS/2 applications 
are scarce, and because many that do exist (e.g., Lotus SmartSuite) 
are sadly out of date, the radical openness of Warp's Workplace 
Shell has gone largely unappreciated. The OS/2 version of cc: Mail, 
which uses customized WPS folders and provides a message 
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template that you can drag from the Templates folder, only scratches 
the surface. DevTech’s DeskMan/2 utility hints at the more 
pervasive customization that is possible. It alters the Workplace 
Shell’s drag-and-drop behavior in a deep way, so thata 
Copy/Move/Shadow menu pops up when you release a dragged 
object. As aresult, you needn’t remember how pressing the Alt or 
Ctrl keys modifies the drag operation to perform these actions. A 
modest enhancement, but it shows how the SOM hierarchy that 
underlies the Workplace Shell can orchestrate systemwide, not 
just per-application, behavior. 


Onward to Win32? 

Warp runs Win32s applications handily. That might not seem 
like a big deal, because there are only a few such applications 
around today, among them SPSS, Mathematica, and one | use a 
lot, Visual SlickEdit. While reviewing Mathematica, BYTE 
technical editor Doug Tamasanis was intrigued to find that Warp 
ran the Win32s version of the program faster than did Windows 
3.1, in some cases a whole lot faster. What's the future of Win32s? 
Some developers will bet on a slow uptake of Win 95 and NT and 
opt for the common-denominator Win32s API, sacrificing threads 
and advanced graphics to create a single 32-bit binary for all 
Windows platforms. Others will sacrifice Windows 3.x 
compatibility to exploit the richer Win32 APIs in Win 95 and 
NT. Win32s normally needs a VxD (virtual device driver) that, 
according Microsoft's documentation, provides exception 
handling, floating-point emulation, and memory management 


PLUGGER® 

Plugger is an external hard drive thot connects directly to the parallel printer port. ideal 
for data storage, additional capacity, backups, file transfer or software installation. Plug 
the shockproof hard drive to the printer port and your PC hos an odditional volume 
(D:\etc.). Share it among oll your PCs! It's so portable, you'll never be without your dato. 


Interface : porallel port 
Capacity : 120 MB to 810 MB 
Access  :12 ms 


services. Enabling Warp to run VxDs was how IBM originally 
planned to support not only Win32s but also other VxD-based 
services, including the WFW 3.11 networking code. It didn't 
turn out that way, though. Warp doesn’t run VxDs. Win32s works 
because Warp provides an OS/2 VDD (virtual device driver), 
W32S.SYS, that does the job of the Win32s VxD, W32S.386. The 
services that Win32s applications normally get from that VxD 
come, in this case, straight from OS/2. 

Suppose IBM had instead delivered VxD support in Warp. 
VxDs normally run under Windows Virtual Machine Manager 
control, so Warp would have had to find a way to run (or emulate) 
that VMM, which in turn would run the Win32s VxD, which in turn 
would provide services to the other Win32s components. That 
would be the ring 0 analog to the way Warp now encapsulates the 
ring 3 Windows subsystem to run Windows applications on top of 
it. It’s true that many of Win 95's Win32 features, including threads 
and linear memory management, are VxD-based. But OS/2 
shouldn't require VxDs for services that it can supply natively. 
NT certainly doesn't. Like NT, OS/2 is going where no x86-specific 
VxD can go—onto the PowerPC. And on x86-based PCs, OS/2 runs 
well in half the RAM that NT requires. Finding ways to plug Win32 
directly into the robust and capable OS/2 kernel is the smart play. 
The way IBM chose to implement Warp's Win32s support is a 
step in the right direction. Ш 


Jon Udell is a BYTE senior technical editor at large. You can reach 
him on the Internet or BIX at judell@ bix.com. 


SHUTTLE* 
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OLE Controls from the Ground Up 


The low road to OLE controls 


has its charms 


STEVE APIKI 


LE controls are the heirs apparent to VBXes (Visual 

Basic custom controls), arguably implementations of 
the most successful component software model to date. 
OLE controls, like VBXes, are reusable, binary software 
objects with well-defined properties and J/O interfaces. 
Like VBXes, OLE controls make possible the rapid con- 
struction of sophisticated applications through the wiring 
together of component objects atop hosts like Visual Basic. 
Unlike VBXes, however, OLE controls can be built with 32- 
bit code; are based on COM (Common Object Model), a 
well-supported model; and are potentially portable beyond 
Windows and Win32 to the Mac OS. 

Building an OLE control can be as simple as firing up 
Visual C++ 2.0, choosing Control Wizard from the menu, 
and instantly generating a new OLE control project. How- 
ever, there's nothing magical about OLE control genera- 
tion; in fact, if you’ ve already built an OLE server that you 
want to convert to an OLE control, or if you don't want to 
be tied to Visual C++, you may want to consider imple- 
menting the control yourself. 


The View from 10,000 Feet 

Except for its intended use, an OLE control is nothing like 
a VBX (seethe figure). At its core, an OLE control is an in- 
process OLE server that supports in-place activation (i.e., 
the ability to control the container's user interface elements). 
To this core, an OLE control adds layers of OLE Automa- 
tion support and a few new interfaces to handle behaviors 
that are unique to controls. 

The "embedding" part of OLE already provides most of 
the requirements for a drop-in custom control. It's the mech- 
anism through which users can pull in a control, activate it, 
and edit it using the host's 
menus and toolbars, Sup- 
porting OLE embedding 
means building а СОМ 
object that exposes the 
OLE interfaces shown in 
black in the figure. These 
interfaces let the container 
place, activate, and store 
and retrieve the object, as 
well as mediate commu- 
nication between control 
and container required for 
display updates and data 
access. The container also and event handling. 
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An OLE control equals an OLE in-place server DLL plus OLE automation interfaces for 
access to properties and methods plus a few new interfaces for mnemonic keystroke 


uses standard OLE models to locate the DLL in which the 
control resides (using the system registry) and to create an 
instance of the control (aDLLGetClassObject entry point 
in the DLL). 

But a control is more than an embedded server. Controls 
have user-editable properties and user-callable methods. A. 
button control might expose a color property, for example, 
or a "press" method that makes the control appear to have been 
clicked by a mouse. The types of these properties and the 
parameters of these methods must be made available to the 
container; the container also needs to know the names of 
these items so it may present them to the user. The I Dispatch 
interface (the blue arrow in the figure) that forms the basis 
for OLE Automation accomplishes this. 

IDispatch provides a way to obtain type information 
and access to properties and methods. Controls carry with 
them (usually bound in a resource) a binary object called a 
type library, which supplies a means to find the names, 
types, and parameters of the control's properties and meth- 
ods. Containers find objects in the type library using the 
IDispatch interface. 

OLE embedding or OLE automation interfaces don't 
address two key control behaviors: mnemonic accelerator 
support (e.g., Alt-key combinations in place of a mouse- 
click to activate a button) and a method for firing events. 
Mnemonics are handled through the new [0]eControl 
interface (the red lines in the figure indicate new interfaces), 
which lets the container find accelerators associated with the 
control and call a handler when appropriate. 

Event capability is the most radical OLE technology in- 
troduced with OLE controls. Events are calls to functions 
within the container (e.g., OnC i ck) in response to an exter- 
nal action (a mouse-click on the control). For the container 
to know which functions it must implement to support these 
events, the control exposes a description for a second IDi s - 
patch interface inside its type library. The container uses 
this description to build its own dispatch table that imple- 
ments the required functions. When the control needs to fire 
an event, it calls through the container's dispatch interface to 
the user’s implementation. 
This is a tricky point; the 
| container must essentially 
implement an interface that 
is only described to it when 
| the control is loaded. Mak- 
ing sure events get hooked 
up correctly is the respon- 
sibility of 1Connection- 
Point and [Connecti on 
PointContainer 
interfaces introduced for 
OLE controls. 

There is considerably 
more to an OLE control, 
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of course. It should present 
dialogs for editing properties 
(property pages), it must 
provide functions for self- 
registration, and it can support 
licensing features. 


if SUCCEEDED (hr) 
( LPDISPATCH pSend; 


Almost from Scratch 

Building an OLE control from 
scratch is too involved a process 
to review in this space, so we'll ( 
start from where an OLE 

control begins to deviate from 

an OLE server supporting in- ) 
place activation. If you're REM N 
starting with an OLE 2.0 server 

that's part of an application, 
you'll have to move the 
applicable code to a DLL, 
which is the only acceptable venue for an OLE control. You can also 
cut out any custom interfaces you may have implemented and any 
interfaces not related to those listed in the figure, as the container 
will never see them. 

The first real step is to define the properties, methods, and events 
that your control will support. You do this by writing a scriptin ODL 
(Object Description Language), which you'll compile using Mi- 
crosoft's MkTypLib. The ODL script describes both the dispatch 
interface (incoming) and the event connection interface (outgoing). 
If you’ ve built OLE automation servers before, you'll notice that 
several ODL extensions have been added for controls, including 
specifying the events dispatch interface and new property attrib- 
utes to support data binding. MkTypLib generates a type library 
that you'll bind to the application. 

Although the type library describes two IDispatch interfaces, 
you'll only implement the incoming one. The container will han- 
dle the outgoing implementation once we add events. Most of the 
' functions in the IDispatch interface can be relayed to default han- 
dlers inside the OLE DLLs, so building the incoming interface is 
mostly a matter of finding your type library and passing the infor- 
mation back to OLE. IDispatch: : Invoke will relay calls from the 
container into functions inside the control. 

We now have an OLE server that supports in-place activation and 
OLE automation and that contains custom properties and meth- 
ods. To make it begin to look like an OLE control, we add an 101e- 
Control interface. 101еСопїго1 primarily supplies a medium 
through which the container can notify the control of mnemonic key- 
strokes and of changes in the container's ambient properties. Am- 
bient properties are those that describe the container's environ- 
ment around the control, such as fonts and colors. 

OLE control DLLs must include functions that automatically 
register and unregister the DLL with the system registry. These 
allow users to browse for additional control DLLs (not unlike the 
Visual Basic "Add File" menu option), The registration functions 
add keys describing the classes to the registry using the access APIs 
the SHELL library provides. 

With the registration functions added, we now have an object that 
we can legitimately call an OLE control—control containers will 
recognize it and be able to load it. However, until we add a way to 
fire events, our control is little more than a pretty picture. Adding 
events requires writing the IConnectionPointContainer and 
IConnectionPoint interfaces and coding up the calls to make to 
the container when events occur. 


if ( NOERROR -- hr) 
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Firing an event (a mouse click) using new OLE control interfaces 


hr = ppl-»pIConnectionPoint-»EnumConnections( &pEnum ); 


makeDispParams( &pparams, 2, VT XPOS PIXELS, &x, 
VT YPOS PIXELS, &y); 
while( NOERROR -- pEnum-»Next(1, &cdata, NULL) ) 
( hr - cdata.pUnk-»QueryInterface( IID IDispatch, 
(LPLPVOID) &pSend) ; 


pSend->Release(); 

hr = pSend->Invoke( DID, CLICK, IID NULL, 
ppl->lcid, DISPATCH_METHOD, 
pparams, NULL, &einfo, &badarg) ; 


freeDispParams( &pparams) ; 


Supporting IConnection- 
PointContainer is how acon- 
tro] demonstrates to the outside 
world that it has outgoing event 
sets. To establish event com- 
munication, a container first 
calls through | Connection- 
PointContainer to find the 
[Connect ionPoint interfaces. 
Each connection point handles 
an entire event set, so your con- 
trol will probably need just one 
ortwoconnection points—one 
for your outgoing events and 
possibly one for data change 
notifications. Writing [Con - 
nectionPointContainer 
amounts to keeping track of 
these two interface pointers. 

Once the container has found the control's connection point, it 
calls [ConnectionPoint: :Advise for each connection it wants 
to make to the control. The container hands this function a pointer 
to its implementation of the event dispatch interface that you 
described in your type library. Because the container can have 
multiple connections to a connection point, you need to maintain 
a list of these pointers and be prepared to enumerate them. 

With the connection interfaces in place, we can now get a list of 
dispatch pointers to use when firing events off to the control. The 
listing gives an example of how you might actually fire an event (a 
mouse-click). The first step is to put the function call arguments 
into a form that [Di spatch can understand (makeDispParams). 
Then we find each dispatch interface in the list we maintain (those 
that came from IConnectionPoint: :Advise)and call the Invoke 
method to send the function. The ID we use to identify the function 
(DID_CLICK) and the number and types of its parameters (the 
arguments to makeDispParams) are those that we used when we 
built the event dispatch description into the type library. 

To finish our OLE control, we need to add support for property 
pages. Property pages are COM objects that support a dialog win- 
dow displayed when end users wish to browse or edit the control’s 
properties. Supporting these requires adding an [Speci fyProp- 
ertyPages interface to our control and building the property- 
page objects. The interface contains a single function that hands 
back the class ID of our property-page object. The property page 
supports a single interface that allows the placing of the dialog 
within a property browsing frame window and updates proper- 
ties that are changed. 


The CDK Approach 

Microsoft's CDK (Control Development Kit), bundled (in both 
16-bit and 32-bit versions) with Visual C++ 2.0, uses MFC 
(Microsoft Foundation Classes) and a lot of built-in code to hide these 
implementation details. The steps above got us about as far as 
launching the Control Wizard from VC++ would have, so the CDK 
is obviously the way to go for most controls. However, if you're 
starting with a working OLE server, are curious about the wiring 
underneath MFC, or have other special requirements, a pure OLE 
approach can work just as well. Ш 


Steve Apiki is a BYTE contributing editor and senior developer at 
Appropriate Solutions, Inc., in Peterborough, NH. You can reach 
him on BIX at “apiki” or on the Internet at “apiki@apsol.com.” 
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The fastest networks will challenge 


desktop systems architects 
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O" of the biggest design challenges over the next ten 
years will be integrating desktop machines with 
the increasing power of networks. These new networks 
promise to deliver hundreds of megabits of data per sec- 
ond, and the traditional personal computer is built around 
an architecture that rarely has to handle more than a 14.4- 
Kbps modem. Ramping up the desktop machine will re- 
quire more than just adding a faster interface card—de- 
signers will probably have to reengineer nearly every part 
of the desktop system to handle the flood of data. 

Engineers and technicians involved with high-speed 
testbed networks are already facing some of these prob- 
lems. Take, for example, the Aurora Project, one of sev- 
eral U.S. Government-funded Gbps testbeds for re- 
searching high-speed networking technology. 

While the other Gb testbeds linked supercomputers and 
mainframes, Aurora concentrated on hooking up work- 
station-level machines to 600-Mbps ATM (asynchronous 
transfer mode) networks. The test network linked work- 
stations at MIT (Cambridge, MA), IBM’s TJ Watson Re- 
search Center (Yorktown Heights, NY), Bellcore (Mor- 


NOT READY FOR PRIME TIME 


Getting a desktop computer ready for high-speed networking means significant changes to some fundamental components. 


Beottieoneck 


Network adapter cards 


Е 1/0 tasks 
| 


ха Operating System 


“== Networking protocol 


Cannot handle high-speed data flow 


Current bus architectures’ low 
capacities and blocking nature 


Processing power diverted to han- 
dling communications tasks 


Many operating systems’ single- 
tasking natures tie up a system 
when handling iong data streams 


Built-in features, such as error 
detection and handling, bog down 
systems 


Networks Core Technologies 


Network-Ready Computers 


ristown, NJ), and the University of Pennsylvania (Philadel- 
phia, PA). 

The folks involved in the Aurora Project are among 
the first that are encountering the problems that will even- 
tually hit every desktop machine architect: Many different 
bottlenecks limit the performance of every part of the ma- 
chine, from the hardware cards to the video apparatus to 
the software protocols that linked everything together. In 
fact, some members of the Aurora Project concluded that 
a RISC instruction set may be the only part of the computer 
that won't need to be redesigned. 


Related Bottlenecks 

Everything from the desktop system's network I/O com- 
ponents to its operating system should be reexamined to 
attach the machine to a high-speed network (see the table, 
“Not Ready for Prime Time"). The Aurora Project un- 
covered some subsystem's limitations. For example, the 
I/O cards in their RS/6000 workstations could handle only 
135 Mbps. Faster cards might be able to assemble the in- 
coming data without balking, but they could not find a 
way to get the data to memory because the bus bogged 
down. Other data cards, such as those that link the hard 
disk, began to interfere with the bus traffic. 

These problems are certain to cause grief for comput- 
er architects. Many users are quite familiar with the lim- 
itations that the old computer bus brought to video per- 
formance. Local buses that link the processor with the 


Possible Solution 


More on-board processing power 
and memory 


Higher-speed bus, such as PCI, and 
nonblocking architectures 


Processors on 1/0 cards that 
off-load some of the CPU's 
communications tasks 


Multitasking operating systems that 
allocate resources in real-time 


Newer protocols, such as ATM, that 
rely on higher-layer functions to 
deal with errors 
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Core Technologies Networks 


video cards are now almost standard on many desktop machines. 
Adding a single, faster bus between the CPU and the video card 
is just a temporary maneuver that will speed up only one pro- 
cess. It is not possible to add another fast bus between the CPU 
and the fast network I/O card because this overloads the CPU. 

One solution to this problem, the PCI (Peripheral Component 
Interconnect) bus, is becoming a standard for providing fast links 
between the CPU and other operations. This bus promises to of- 
fer enough speed to juggle several different parts that want to 
send information across the bus. The greatest danger will be long 
packets that bog down the bus. Devices on the bus cannot seize 
control of it until the packet is finished traversing the bus. This de- 
lay can be significant if the packets are large. 

In the future, the possibility of packet delays could make the bus 
obsolete. The nature of the bus allows any device to communicate 
with any other one, but only two can communicate at one time. 
This might have made sense when there was one CPU that did all 
of the work. Now, though, any desktop system with a collection 
of ЏО processors will have trouble letting them all work to ca- 
pacity if they must communicate through a bus. 

But remember that you can't make any change in a component 
without considering its interplay with other components. For ex- 
ample, distributing processing tasks to CPUs optimized for that 
particular task without changing the bus architecture will only 
yield an incremental gain in performance (which is limited by the 
bus' capacity to move the data between devices). Conversely, a 
high-speed bus that operates without regard to an attached device's 
ability to handle the data can be a performance disaster. For ex- 
ample, when a bus passes data faster than the device's buffers 
and processor can handle, they drop data or require that it be re- 
sent frequently. 

Over the years, desktop systems have gone through bus changes, 
so another change to accommodate high-speed networks doesn't 
seem that drastic. The most radical overhaul will be the operating 
system. The current batch (MS-DOS, Windows, Mac operating 
system) emerged from an era when each application could as- 
` sume that it had complete control over the machine. The latest 
versions provide a cursory amount of multitasking, but they can 
quickly break down when one application goes awry. 

This application-centricism must change. As information pours 
in from the network, the computer must be able to handle it as a 
background task. Every few microseconds, the operating sys- 
tem must devote some time to processing the incoming infor- 
mation and making sure that it gets to the right place. If it fails of- 
ten enough, the buffers will overflow, and the battle will be lost. 

More modern operating systems like Windows NT, OS/2, and 
Unix offer preemptive multitasking. The operating system is ca- 
pable of interrupting programs and allocating resources to an- 
other process. While this approach is a step in the right direc- 
tion, it is not a complete solution. Too many processes can still bog 
these operating systems down because the operating systems 
treat all processes in the same manner. 

The next round of operating systems will need to make de- 
cisions about allocating resources in real time. They will have 
to keep a list of essential programs and ensure that they get a 
guaranteed amount of time so that they can do the essential 
work. Real-time versions of Unix are already used in time-crit- 
ical machines, like ATM network switches. These versions 
have a light-weight kernel that switches between processes 
based on real time. The designs in these machines will become 
more standard in desktop machines that step up to the chal- 
lenge of handling multiple processes. 


172 BYTE MARCH 1995 


Using New Protocols 

Even if the computers can absorb the information fast enough and 
the operating system can keep the data straight without bogging 
down, the computer still must pack up data correctly for convers- 
ing over the network. One of the biggest and most widely known 
standards for this is TCP/IP, a system that manages the data in 
blocks and stores it locally before giving it to the local application 
that requested it. One computer manufacturer reported that its ma- 
chine would move a block of data around in local memory as 
many as four times to satisfy one network TCP/IP transaction. 

Protocols like these won’t function successfully at high speeds. 
Higher speeds mean bigger blocks of data, which require more 
memory and CPU cycles to handle these requests. The CPU will 
spend more of its time moving the data and less doing some- 
thing with it when it arrives. When the TCP/IP protocol emerged 
years ago, many of the networks were much slower than the 
computers. Adding a layer of software that handled the incoming 
data made life easier for the applications programmer. 

In the faster future, a more rational approach will require each 
application to bypass any local network protocol arbitrator and set 
up direct, virtual connections between itself and another ma- 
chine. It will be important to remove any level of abstraction, 
such as TCP/IP's socket-based system, so the two applications 
bridging the network can shuffle packets directly. 

The ATM standard has the potential to do this successfully. 
However, the standard covers only how the packets move once 
they enter the network. The software tools for exploiting this are 
still emerging. 


Keeping Pace 

The most likely casualty of all this change will be the imperial 
CPU that has long ruled the desktop computer. In recent years, it 
shed some of the responsibility for maintaining the display, as 
faster GUI-accelerator video cards became common. Now CPU 
design must change again to cope with the demands of faster 
network connections. 

High-speed I/O controller cards will become increasingly com- 
mon. The more powerful they are, the more viable they will be. 
Some manufacturers are currently offering cut-rate prices on ATM 
cards that require the host CPU to split each data transmission 
into 53-byte packets. This often bogs down the CPU and absorbs 
most of its time. The better cards come with their own I/O con- 
troller for handling the buffering and the network connections. 

Desktop systems may even come with multiple CPUs that share 
a common memory space. Such machines are increasingly com- 
mon in the workstation world. In a multiple-CPU design, one 
would maintain network connections while the other responded to 
the user's direct requests. This setup could become necessary if net- 
work protocols demand plenty of computational resources. 

Eventually, the market might begin to list the network I/O ca- 
pacity instead of the main CPU number as a measure of a com- 
puter’s performance. The network I/O’s speed will govern how 
well the system manages multiple video and data streams. Ma- 
chines with fast network access can link up with remote services 
that offer virtual-reality graphics, video, and other real-time, 
data-intensive services. Then probably only writers and other 
isolated individuals who don't need high-speed interaction will be 
among the few still using the older, slower systems. lii 


Peter Wayner is a BYTE consulting editor based in Baltimore, 
Maryland. He can be reached on BIX at pwayner@bix.com or on the 
Internet at pcw@access.digex.com. 
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Buying computer products is a major commitment. A commitment of time and money. 
So before you jump in with both feet, make sure the relationship is going to work. 
Look for the NSTL Seal. 

National Software Testing Laboratories puts hardware and 
software through the most rigorous testing in the industry. Our 
exclusive compatibility tests, using real world equipment like 
yours, ensure that components will talk to each other, work 
together, get along great — or they can't carry the Seal. And 
that's true for everything from drivers and servers, to applications, 


adapters and printers. 
For more information about the NSTL Seal or a list of manufacturers who have 
eamed it, call BOO-220-NSTL or 610-941-9600. Before you walk down the aisle. 


JV 
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JERRY POURNELLE 


Pournelle 


Unexpected Adventures 


* irst a word of free advice to IBM. Get О$/2 оп 


PowerPC systems fast, spend the money to get a simple and re- #& 


liable installation program, and give a copy to everyone who has 
or gets a Power Mac. You don't even need to write software for 


letting the Mac and OS/2 installations talk to each other. Third & : 


parties will do that. But getting OS/2 on the PowerPC in gen- 
eral, and the Power Mac in particular, would really change the 
small-computer scene—if it’s done quickly. Now back to your 
regularly scheduled column. 

The book of the month in last month’s column was Donald 
Norman’s Things That Make Us Smart: Defending Human At- 


tributes in the Age of the Machine. It’s a great book that’s well 1 


worth reading; but my theme this month is “things that make us 


feel stupid." Why do even the simplest things have to be an adventure? Why 
can't computers make you feel good instead of guilty? 

It all started when I decided to update the DOS version of my wife's reading- 
instruction program, The Literacy Connection. (For more information, contact 


Mrs. Pournelle at rjp?bix.com.) The program is 
written in compiled Microsoft QuickBasic using 
Crescent Software's QuickPak Professional 
toolkit. It's quite elderly, having been written 
for CGA and monochrome PCompatibles. The 
graphics are simple line drawings, and, for that 
matter, when you log in, there's no real menu. 
The Literacy Connection works—it has taught 
thousands of kids (and adults, too) to read, in- 
cluding many diagnosed as dyslexic—but in 
this era of whizbangs, it looks like something 
out of the Stone Age. 

That was made particularly clear when Ro- 
berta got the Macintosh version running. It has 
point-and-click menuing; color graphics, in- 
cluding some animation; and games kids can 
play when they're tired of the reading lessons. 1 
didn't have the time to work on that, and I'm 
not a Mac programmer anyway, so she had Chris 
Innanen do most of that work. While I doubt it 
can teach reading any better than the clunky, 
old DOS version, it sure looks a lot better. The 
upshot is that I was shamed into trying to im- 
prove the old one. 


ILLUSTRATIONS: CATHARINE BENNETT © 1995 


| didn’t intend anything fancy; just a way to take 
clip art—we have disks and disks of good stuff 
from T/Maker, Corel, and others—and throw 
images on the screen between lessons. Inciden- 
tally, one reason we have primitive graphics is 
that this program doesn't make the fatal mis- 
take many educational programs do of having 
lots of fancy graphics for kids to look at when 
they should be looking at the lesson. Roberta's 
program flashes a few graphics images just long 
enough to get their attention and then goes to 
the lesson materials. I didn't want to change 
that; I just wanted to use better images. 

The first thing was to go over the QuickBasic 
manuals on graphics. I soon learned that while 
QuickBasic has plenty of tools for drawing im- 
ages, it has very little for taking an outside im- 
age and putting it on-screen. OK, the next step is 
to look at Crescent Software's toolkits; and they 
have most of what 1 need. The QuickPak Pro- 
fessional library has tools for doing fancy menus 
with or without mouse support and scroll bars. 
The Graphics QuickScreen library has both a 
paint program and a way to take outside files 


Intending only to 
update a simple 
BASIC program, 
Jerry winds up 
locked in combat 
with uninstallers, 
tape drives, INI 
files, and more 
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Pournelle 


and display them from within a QuickBa- 
sic program. Voila! 

Of course there was a catch. There al- 
ways is. The catch in this case is that 
Graphics QuickScreen knows how to deal 
only with PCX-format files. Even that is a 
bit complicated, but Crescent provides ex- 
amples—one of Pournelle's laws states 
that software publishers can’t provide too 
many examples—and source code for 
demonstration programs, I had an early 
lesson in feeling stupid while getting the 
demonstration to run, but I managed it, 
and now I know how to get PCX-format 
images on-screen from within a QuickBa- 
sic program. Hallelujah! 

Alas, at one time PCX was a popular 
format, but a search through several CD- 
ROMS showed me that nowadays there's 
not much clip art published in PCX for- 
mat. The files are now all in TIFF, GIF, 
WMF, and suchlike. Clearly, I needed a 
program that can read in one of the more 
modern formats and wnite the file out in 
PCX format. 

Well, that should be no problem. Corel- 
Draw knows how to read almost all known 
graphics files and can write them out in 
PCX format. This should be a snap. I put 


the CorelGallery CD—10,000 images— 
into the local CD-ROM drive and invoked 
CorelDraw. 

No joy. In fact, no program. I ran out 
of space on the local hard disk some weeks 
ago and moved some things around. Where 
CorelDraw had been was a note saying I 
had moved CorelDraw 3.0 across the net- 
work to another machine; it could be found 
on Windows for Workgroups network 
drive M. OK, go back to Program Man- 
ager, edit the file property to look for it at 
M, and try again. No joy. WIN.INI was 
telling the system to look at the C drive. Go 
into WIN.INI, find every reference to 
CorelDraw, edit to read M instead of C, 
exit Windows, reboot for good measure, 
and get back into Windows. Try again. 

Still no joy. There’s another INI file 
somewhere, because it still expects to find 
things on the C drive. I could have looked 
further, but I decided to move the whole 
mess back onto the C drive. There was 
only one problem with that. I didn’t have 
room on the C drive for the Corel pro- 
gram. 

Well, there was another possibility. I 
had CorelDraw 5.0 installed on Pentafluge, 
our test-bed Pentium system; I could use it 


to convert image files and send them across 
the network. Alas, that didn’t work either; 
apparently one of the experiments we'd 
done on Pentafluge had clobbered Corel- 
Draw 5.0. I now had three choices: reinstall 
CorelDraw 5.0 on Pentafluge, install Corel- 
Draw 5.0 on the Big Cheetah 486/66 that 
is my main machine, or bring CorelDraw 
3.0 back to Big Cheetah. The latter two 
required making some room on Big Chee- 
tah’s hard disk. That needed doing any- 
way, So I started with it. 


My first move was to get out the new Clean- 
Sweep program from Quarterdeck. It’s a 
Windows uninstaller, and a lot of people 
have said good things about it. Installa- 
tion was easy enough with one exception: 
Quarterdeck programs have a serial num- 
ber printed on the disk, and their installa- 
tion programs want you to type it in. To do 
that, you must take out the disk. After you 
type in the serial number, if you hit Re- 
turn before reinserting the disk into the 
drive, the installation program doesn’t re- 
cover very well; you’re better off starting 
over. Otherwise, it’s simple. 

On the other hand, I didn’t find Clean- 
Sweep all that useful. It's easy enough to 


GREAT THINGS COME IN SMALL PACKAGES 


This powerful print server 
can tackle your biggest 
network printing problems 


ш Connects any parallel printer directly 
to your Ethernet LAN 
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use. It will look for big graphics programs 
that you may not need, and it will suggest 
other Windows files not used. It also looks 
for duplicate programs, but it’s not smart 
about it. It will tell you that files of dif- 
ferent sizes and dates are duplicates, when 
clearly they are not. 

It’s not all that smart in other ways, ei- 
ther. I used it to kill several obsolete pro- 
gram groups, which it did, but it did nor go 
into WIN.INI and get all the references to 
the dead programs. More important, how- 
ever, it didn’t kill off the “dangling asso- 
ciations,” which will drive you nuts when 
you double-click on a file (say in File Man- 
ager). 

One of the programs I killed was ini- 
Expert for Windows. I wrote about it in 
last August’s column. The program was 
useful in examining my INI files and prun- 
ing out deadwood, but I found I wasn’t 
using it, and I really did need disk space. I 
figured I could always get it back; after 
all, Palindrome’s Network Archivist has 
saved it to DAT (digital audiotape). 

I erased several other big program 
groups and moved a few more to a net- 
work drive. Then I exited Windows, turned 
the machine off, restarted DOS, and ran 
Golden Bow Systems’ Vopt disk defrag- 
ger. Vopt is fast, efficient, and—above 
all—safe. It won’t run in Windows (nor 
should it), and it won't run if it finds Iost 
disk chains, which it did. Norton Disk Doc- 
tor took care of that, after which Vopt ran 
fine. 

Back to Windows, which was a disaster. 


The first thing | noticed was that a number of 
program groups—ones I had nor erased— 
were gone. Second, I couldn't size Pro- 
gram Manager correctly. Attempts to 
change its size met with extreme jerkiness. 
Third, Program Manager informed me that 
it couldn't load group C:\WINDOWS\I 
and wondered if it should keep trying in the 
future. 

It was late at night, and nothing I could 
do seemed to help. І went to bed. The next 
day I probably could have experimented 
with the system until I found out what was 
wrong, but I called my friend Jeff Sloman 
for advice. Just describing the problem 
made it clear there was something horribly 
wrong with PROGMAN.INI. 

The way to fix that is to “run” PROG- 
MAN.INI, which should bring it up in the 
Notepad so it can be edited. Alas, that 
didn't work. RUN PROGMAN.INI did 
nothing at all. The association had been 
clobbered. Nothing for it but to bring up 
WIN.INI in SYSEDIT and look at it. Sure 
enough, the association of INI files with 
the Notepad was gone, replaced by an as- 


sociation with INIEXP.EXE—at which 
point the light dawned. 

I had forgotten that iniExpert is sup- 
posed to watch all your INI files and make 
a record of changes as you make them. 
Clobbering the program group killed all 
that but left the association; moreover, the 
C:\WINDOWS\I group was likely the 
erased iniExpert group. 

I edited WIN.INI to associate INI files 
with the Notepad and then brought up 
РКОСМАМ ІМІ. Sure enough, there was 
the reference to group I. There was also a 
lot of non-ASCII garbage. Because I was 
still on the phone to Jeff, I got assurance 
that PROGMAN.INI is an ASCII file, so I 
deleted all the non-ASCII stuff. Then go 
out to control panel and desktop, where 
the "granularity" in the sizing grid had 
been set to 16. I have no idea how that 
happened; I sure didn't do it. I have to con- 
clude that one of the uninstallers managed 
to alter WIN.INI where that value lives. 
Anyway, I set it back to zero and exited 
Windows. For good measure, I shut down 
and restarted before loading Windows 
again. 

That took care of the goofiness. Some of 
my groups were still missing, but creat- 
ing the group again fixed that; the group 
files still existed, so all the programs were 
in them. I could have manually put their 
group filenames into PROGMAN.INI, but 
it was a little safer simply to create the 


group. 


The upshot was that | had spent 12 hours 
getting back to where I started. I know 
more about WIN.INI and PROGMAN.INI, 
but not a lot more. 

One of the morals of this story is that 
you should use a lot of caution with any 
program that can edit your INI files. That 
specifically includes uninstallers. I’ve 
about come to the conclusion that they are 
more trouble than they're worth, being just 
smart enough to get you in trouble but not 
smart enough to find out things, such as 
the changed association of IN] from the 
Notepad to the iniExpert log program. 

Meanwhile, I' ve had one more lesson 
in things that make us feel stupid. 

While all that was going on, we quietly 
reinstalled CorelDraw 5.0 on Pentafluge. 
(We had probably used the option to let 
the program run right off the CD-ROM 
the first time; this time, we caused it to 
copy itself to the hard disk.) Whatever 
problem we'd had was cured, and we can 
bring in files of every known format and 
export them as PCX files, with as few as 
eight or as many as 16.7 million colors. 
Now I can get on with the job of jazzing up 
Roberta's reading-instruction program. 

continued 
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Our next lesson in artificial stupidity involves 
Apple and Donald Norman himself. 

When the 128-KB Mac came out amidst 
pronouncements that it would never need 
more memory or a hard drive, I said that it 
was a classy operating system attached to 
an overpriced toy computer. The Mac- 
Tribesmen descended on me with fire and 
sword, and I got a reputation for hating 
Macs. That wasn’t true, and, indeed, I 
bought an early Mac and upgraded it toa 
512-KB “Fat Mac” with a 5-MB hard 
drive. I haven’t been without at least one 
Mac since. 

For the past few months, the main Mac 
user at Chaos Manor has been Roberta, 
who’s working on the multimedia version 
of The Literacy Connection. Past versions 
have needed a human tutor, but she thinks 
MacInTalk is now good enough to sup- 
port a stand-alone version. The goal is to 
have a computer teach reading with mini- 
mum human intervention. She's made con- 
siderable progress. 

The key to this is MacInTalk, a program 
that reads text scripts aloud. The first Mac- 
InTalk was a third-party program not sup- 
ported by Apple, and it was too crude to 
use. MacInTalk 2 is an Apple program and 


sounds much better. Now there's a new 
version, MacInTalk Pro, generated under 
research manager Kim Silverman. Mac- 
InTalk Pro uses models of the human skull 
to emulate natural-speech production, and 
it’s remarkable. Three new 

"high-quality" voices are 
amazingly human. There 
are also several odd 


ones. You can have 
text read by a giggling 
maniac or by a cello-playing Peer Gynt, 
and if you haven't heard that, I can't pos- 
sibly describe it to you. 

Roberta has been doing most of her de- 
velopment with a Quadra and an old Mac 
Пех, which we got back when it was the 
top of the line. Last summer the Ameri- 
can Psychological Association held its an- 
nual meeting in Los Angeles. The con- 
vention bureau put up a billboard: “12,000 
psychologists are coming to Los Angeles. 
How do you feel about that?” Anyway, 
Roberta presented a paper on using com- 


puters in education. It went well, and some 

of the psychologists thought they could 

use her program to teach reading to chil- 
dren with Attention Deficit Disorder. More 
on that when we know more. 

Because the APA meeting was local, we 
took the Mac IIfx and our wonderful 
nView screen projector to the meet- 

ing so she could demonstrate the Mac 

version. That worked fine, but when 
we got back home, the Mac IIfx wasn't 
working properly. That was fixed by 
taking it apart and reseating the boards 
and cables, but it was annoying. 
When we went to the Computer Users 
in Education conference, we discovered 
that the Mac AV stuff wasn't working 
properly. Since we flew there, we sure 
couldn't carry the Mac IIfx and nView. 

Thus, she couldn't show the Mac version 

of the program. 

The result was new interest in a Power- 
Book. We'd had an early PowerBook 170, 
but it didn't have color, and we didn't use 
it a lot. Now we could use one that would 
let her work on the program at odd times 
and places and, more important, carry it 
to meetings for demonstrations. Apple sent 
us a PowerBook 540c with 12 MB of 
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memory, which made it both portable and 
more powerful than the Mac IIfx. 

It's a very powerful machine, and it 
doesn't take long to get used to the little 
trackpad pointing device—Alex calls it a 
*mushpad." Otherwise, it works pretty 
much like any desktop Mac. There was 
only one problem: we couldn't get Mac- 
InTalk to install properly. We took the ma- 
chine to the Hackers' Conference—hack- 
ers as in computer geniuses, not vandals 
who break into other people's systems— 
where some world-class Mac experts tried 
but couldn't get MaclInTalk to install ei- 
ther. 

One of the people who tried was Donald 
Norman, formerly professor of cognitive 
psychology at the University of Califor- 
nia at San Diego and now an Apple Fel- 
low. He has MacInTalk working on his 
PowerBook 540c, so he knew it could be 
done. After we got home and he got back 
to Apple, he called to see if he could help. 
The first thing we noticed was that the 
PowerBook had not come with System 
7.5. Since that was what Norman had on 
his, Roberta's first task was to upgrade the 
operating system. 

We got System 7.5 from Apple. Page 8 


of the manual, called Upgrade Guide, says, 
"Insert the Before You Install disk and 
click on the Disk Tools icon to open it." 
She did that and got the error message 
*Not enough disk space available on the 
start-up disk to create a report. You need at 
least 150 KB of free disk space." The only 
problem was that the disk wasn't full; it 
was that the virtual memory manager was 
grabbing all the free disk space. 

She went into the Control Panel to 
change that, after which the Disk Tool disk 
wouldn't eject. Unlike PCs, Macs have no 
manual eject button for floppy disks. She 
had to turn the machine off and use a 
straightened paper clip to get the disk out. 
Eventually, though, she got System 7.5 in- 
stalled and running. 


Now to install MacinTalk. It comes on the 
Developer's CD-ROM, so the first thing to 
do is get the PowerBook connected to a 
CD-ROM drive. There are two ways to do 
that. First, you can connect a CD-ROM 
drive directly to the PowerBook's SCSI 
port; that uses one kind of cable. Second, 
you can connect the PowerBook directly to 
another Mac that has a CD-ROM drive. 
That uses another kind of cable. Unfortu- 


nately, the two cables have no labels as to 
what they are for. They are identical except 
that one of them has all the pins and the 
other is missing one. Using the wrong kind 
of cable for the job just won't work and 
makes you feel stupid. 

I won't describe all the attempts that 
Roberta made to install MacInTalk; there 
were a lot of them. Before it was over, she 
was talking to the Apple technical-support 
people daily for a week, to Donald Nor- 
man, and to Kim Silverman. That last con- 
versation made her even more eager to get 
MaclInTalk running, but it didn't help make 
it 50. 

The PowerBook would see the Chinon 
CD-ROM drive that installed MacInTalk 
on the Mac IIfx. Roberta would begin the 
installation of MacInTalk; and about a 
quarter of the way through, the system 
would just stop. The cute little fingers icon 
would count off, but nothing would hap- 
pen, and the machine locked up. This hap- 
pened over and over. 

She tried using the Toshiba CD-ROM 
drive from the Quadra. The same thing 
happened. 

Then someone suggested using the 
TechWorks Technet, which uses RI-11 
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jacks and telephone wire. Roberta bought 
two TechWorks adapters from CompUSA. 
Her diary notes: “At first, I did not see the 
tiny plastic terminator resistors in the cor- 
ner of the plastic packaging under a red 
label. (Still feeling dumber than dumb!) 
They must be installed or the network does 
not know the location of things. Still no 
joy, as software from the Developer’s CD 
would not completely install.” 

It was about then we 
decided there must be 
something wrong with 
the PowerBook and per- 
suaded Keri Walker at 
Apple to swap machines. 
We asked for a Power- 
Book with MacInTalk al- 
ready installed, but there 
wasn’t one. Instead, Keri 
sent a 540c with System 
7.5 and a known good ca- 
ble. When it arrived, the 
cable was slightly bent, 
as if it had been wrested 
from the claws of a re- 
luctant owner. Whoever 
sacrificed the cable, 
thanks. 

We returned the old 
PowerBook in the box the 
new one had come in and, 
armed with a known good cable, tried 
again. Once again the system locked up, 
but this time at a different place. 


At this point | called the SCSI experts at 
Granite Digital. Granite makes diagnos- 
tic SCSI cables. They're not cheap, but 
they are extremely reliable. They have 
built-in red and green lights to indicate 
whether the SCSI setup is working prop- 
erly. 

Alas, they don't make cables for the 
PowerBook. However, they do make di- 
agnostic termination connectors that will 
work on any SCSI string; and they were 
willing to spend some time explaining 
SCSI and termination power. It's a com- 
plex subject. "That's what keeps us in busi- 
ness," Granite Digital said. 

A SCSI-bus system requires an active 
source of termination power. Many SCSI 
devices do not supply termination power; 
one device that doesn't is the PowerBook. 
At least one of the devices you connect to 
a PowerBook must supply that power. The 
SCSI string has to be terminated at both 
ends with the proper termination resistors. 
Each termination resistor uses about 4 am- 
pere. Two of them will use Ж A. 

A typical SCSI device will have the ter- 
mination power fused to 1 A, leaving a 33 
percent safety margin; but if the string ever 


W hen it arrived, 
the cable was 
slightly bent, as if it 
had been wrested 


from the claws of a 
reluctant owner. 
Whoever sacrificed 
the cable, thanks. 


gets three termination resistors on it, it's 
using 1 A, and there's no safety margin at 
all. A sneeze can blow that fuse. Now if 
you connect that device to a system—like 
the PowerBook—that doesn't supply ter- 
mination power, there won't be any ter- 
mination power. 

Alas, SCSI systems will work, albeit 
unreliably, without termination power. It 
would probably be better if they didn't 
work at all. Worse yet, 
there's no external indi- 
cation that the termina- 
tion power fuse has 
blown. 

The only way to be 
sure your PowerBook 
SCSI installation doesn't 
have termination prob- 
lems is to put a diagnos- 
tic termination block on 
one end of the string and 
Observe the lights. Gran- 
ite Digital sent me one of 
theirs by Federal Ex- 
press. If you do much 
SCSI work, a SCSIVue 
Active Diagnostic Ter- 
minator termination 
tester is a vital neces- 
sity. It helps to have one 
of their SCSIVue Gold 
Diagnostic Cables, too, since cable prob- 
lems are the number one cause of SCSI 
failures. 


As it happens, Roberta got things working 
before the Granite Digital termination 
tester arrived. In her words: “Plugged in 
the HDI-590-0718-A cable with all the 
pins, and it did ot work. Talked to our 
Quadra again [She tends to personalize 
those machines even more than I do. JEP] 
and asked if he would mind lending the 
PowerBook his CD-ROM drive. Being the 
happy chap that he is, the Quadra agreed it 
would be for a good cause. Switched CD- 
ROM drives to Toshiba and changed the 
setting from 2 to 3. Upstairs on the Quadra, 
the CD-ROM drive used ID setting 3, so I 
changed the FWB CD-ROM Toolkit to 
reflect that setting (the brand name ap- 
pears on the toolkit register). 

"Changed cables (HDI SCSI system ca- 
ble) were bent, but by forcing the shiny 
metal flange with the terminator, 1 made it 
fit. Inserted the terminator between SCSI 
cable and CD-ROM drive. 

“In my haste to see if it operated, I tried 
to copy The Literacy Connection on an 
undersize disk to transfer to the Power- 
Book. Once I stopped hyperventilating and 
resumed talking aloud to myself, the copy- 
ing worked. As I write this, the copying 


to the PowerBook hard disk is taking place. 

“Rebooted and tried SimpleText to see 
if MacInTalk Pro was functioning. There 
is joy in Mudville!” 

What happened was that the Chinon 
CD-ROM drive we normally use with the 
Mac IIfx no longer supplied termination 
power. As long as the Chinon unit was 
used with a device such as the Mac IIfx 
that does supply termination power, it 
worked; but because the PowerBook 
doesn't, it would work for a while and then 
fail. Using the Toshiba CD-ROM drive 
from the Quadra took care of the problem. 
The reason the Toshiba drive didn't work 
the previous time was that we also had a 
bad SCSI cable. Once we had System 7.5, 
a good SCSI cable, and a CD-ROM drive 
that supplied termination power, every- 
thing worked. 

Actually, there was one more problem. 
The Mac installation program isn't very 
smart. It says it is removing all obsolete 
versions of MacInTalk, but it doesn't. Alex 
solved that problem by getting his mother 
to read off the filenames from the Power- 
Book and comparing each to what he saw 
on the Mac IIfx. Eventually they came to 
Voice Chooser. The new MacInTalk Pro 
doesn't use a Voice Chooser, and, indeed, 
if there is one in the System folder, Mac- 
InTalk won't work. Once all the extrane- 
ous older software was removed, every- 
thing worked fine. Of course, we all feel 
guilty for not having figured it out in the 
first place. 

I really don't know what the moral of 
the story is, but we have an observation. 
Donald Norman thinks that computer sys- 
tems shouldn't make humans feel guilty. 


Board Level Disk Emulators 


We agree. Computers ought to be a source 
of help and support, not a means of de- 
moralizing you. Unfortunately, software 
designers have a long way to go. 


Meanwhile, note that the PowerBook 540c is 
as good a laptop as you can buy. We very 
much like the active-matrix color screen, 
the keyboard is very good, and the sound 
is astonishingly good. Once you get your 
software installed properly, it all works 
well. Roberta is looking forward to using 
it to demonstrate her program. 

We ran a number of tests on MacInTalk 
Pro. The new version really is neat, and 
it's fascinating to play with the different 
voices. One test we devised was the sen- 
tence, "Though the rough cough and hic- 
cough plough me through, I shall pre- 
vail!" It reads that astonishingly well 
in several voices. Then we added 
"antidisestablishmentarian- 
ism sucks rocks." It got 


that, too. 
Indeed, it will read.) 
both those sentences ^d 


one after the other in 
most voices; but if you 
have them both read by = 
the cello-playing Peer => 
Gynt, it works but then the 

machine locks up and must 

be reset with the Mac equivalent of Ctrl- 
Alt-Del. We haven’t found any other bugs 
in MacInTalk Pro, and I have to admit not 
too many people will find that one. 


A couple of years ago, | gave the keynote 
speech to a society of supercomputer users, 
and I took the opportunity to hang around 


SOLID STATE Disk Етна and PCMCIA Products 


at their meeting for a couple of days. I 
asked One supercomputer user what he ac- 
tually did when he set out to solve a prob- 
lem. 

“T write about 80,000 lines of FOR- 
TRAN, and I can tell you, after you write 
80,000 lines of FORTRAN, you don’t 
much care about fluid dynamics.” 

Microcomputer users don’t have quite 
that problem, but some of us still have to 
do hairy math computations. Although 
FORTRAN was one of the very first com- 
puter languages—I wrote a FORTRAN 
model of a U.S./U.S.S.R. nuclear exchange 
in 1963—it’s still the weapon of choice 
for some mathematical problems. 

If you have that kind of need, you defi- 
nitely need to know about a DOS version 

of MATH77. MATH77 is an ANSI 
FORTRAN library of math rou- 
tines, from random- 
number generators to 
Fresnel integrators to 
least-square curve fits. 
You get source code 
that will compile in 
any standard FOR- 
TRAN system; there 
are versions for Sun 
SPARC, VAX, and Cray— 
and now for the PC and the 
Mac. If you need it, you need it bad. 


There are several ways to get on the Internet, 
and all Internet connections are not equal. 
Probably the simplest way onto the Inter- 
net is to subscribe to BIX. Founded by 
BYTE (it’s now owned and operated by 
Delphi), BIX (in my judgment) has the 
highest signal-to-noise ratio of any of the 
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on-line services, as well as one of the best 
Internet tutorial and connect capabilities. If 
you want a simple excursion into Internet 
space, BIX is about as good a way as any. 

If you are one of the fortunate people 
who can get OS/2 Warp to work properly, 
a good Internet connection is provided by 
IBM in the Bonus Pack that comes with 
Warp. Because my every attempt to get 
Warped has failed—it either won't install 
on my equipment or won't work once in- 
stalled—I can't say a lot more now, but 
I'll keep trying, because it's darned good 
when it works. 

Then there's Internet In A Box. This is 
an easy-to-use front end for the Internet 
that includes a connection to the Sprint In- 
ternet connection system. The setup charge 
is included in the price of the software, as 
is an hour of connect time. Sprint isn't 
likely to be the cheapest Internet 
provider in your area, but it may be 
competitive. In any event, the Internet 
In A Box software can be used with 
other Internet service providers, which is 
what I'll be doing. 

Most of my friends at the Hackers' Con- 
ference thought that Internet software, par- 
ticularly Mosaic connections to the WWW 
(World Wide Web), would be the killer ap- 
plications of the 1990s; several someones 
will get rich providing Internet software. 
Mosaic is an Internet front end, and WWW 
is a graphical interface and hypertext way of 
connecting to the Internet. None of this is 
going to mean much until you try it. 


If you have a fast—at least 14.4-Kbps— 
modem, some free time, and a few bucks 
to spend, Internet In A Box is a painless 
way to find out what the Internet is all 
about. Sprintnet connections are $8.95 an 
hour; a hundred bucks' worth of Internet 
time will either hook you so badly you'll 
find a cheaper way to connect to the In- 
ternet or convince you that it isn't 
really worth the effort. 

There are a few people who find the In- 
ternet a useful tool but don't get hooked on 
it. My wife's one of 
them: she 


says 

the In- 
ternet is neat be- 
cause it lets her do education research with- 
out having to wander through libraries. 
Fair warning, she connects through an ed- 
ucation network. Internet searches can take 
a long time; even the simplest things can 
test your patience. My advice is if you do 
much Internet surfing, have a computer 
you can dedicate to it, as Roberta does. 
Alternatively, you can use OS/2, which is 
reliable enough to do Internet connections 


For More Information 


CleanSweep ($59.95) is a 
Windows uninstaller, and a 
fot of people have said good 
things about it, Contact 
Quarterdeck Office Systems, 
Santa Monica, CA, (800) 354- 
3222 or (310) 392-9851: fax 


as good a laptop as you can 
buy. Contact Apple 
Computer, Inc., Cupertino, 
CA, (800) 776-2333 or (408) 
996-1010; fax (904) 584- 
7481. Circle 1149. 


pretty close. Contact 
Impressions Software, Inc., 
Cambridge, MA, (617) 225- 
0500; fax (617) 225-0993. 
Circle 1151. 


If you do much SCSI work, a 
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(310) 314-4217. Circle 1146 
on Inquiry Card. 


Internet In A Box ($149) is a 
painless way to find out what 
the internet is all about. 
Contact Spry, Inc., Seattle, 
WA, (800) 557-9614 ext. 26 
or (206) 447-0300; fax (206) 
447-9008. Circle 1147. 


If you need MATH77 4.1. 
($99.95), you need it bad. 
Contact Language Systems 
Corp., Sterling, VA, (800) 
252-6479 or (703) 478- 
0181; fax (703) 689-9593. 
Circle 1148. 


The PowerBook 540c (base 
price with 4 MB of RAM and a 
320-MB hard drive, $4839) is 
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QuickPak Professional 4.19 
and QuickPak Professional 
3.22 for Windows ($199 
each) have tools for doing 
fancy menus with or without 
mouse support and scroll 
bars. Graphics QuickScreen 
1.12 ($149) has both a paint 
program and a way to take 
outside files and display 
them from within a 
QuickBasic program. Contact 
Crescent Software, Inc., 
Ridgefieid, CT, (800) 352- 
2742 or (203) 438-5300; fax 
(203) 431-4626. 

Circle 1150. 


If you've ever wanted to 
command a starship, Rules 
of Engagement 2 ($59.95) is 


SCSIVue Active Diagnostic 
Terminator (50-pin 
Centronics, $59) termination 
tester is a vital necessity. It 
helps to have one of their 
SCSIVue Gold Diagnostic 
Cables ($49 to $169), too. 
Contact Granite Digital, 
Union City, CA, (510) 471- 
6442; fax (510) 471-6267. 
Circle 1152. 


Vopt 4.01. ($59.95) is fast, 
efficient, and—above all— 
safe. It won't run in Windows 
(nor should It), and it won't 
run if It finds lost disk chains, 
which it did. Contact Golden 
Bow Systems, іпс., San 
Diego, CA, (800) 284-3269 
or (619) 298-9349; fax (619) 
298-9950. Circle 1153. 


in the background, provided you can get it 
running at all. 

We'll have a lot more on the Internet 
in months to come. 


The book of the month :s by Ian Bradley 
and Ronald Meek, Matrices and Society: 
Matrix Algebra and Its Applications in the 
Social Sciences (Princeton University 
Press, 1987). Yes, | know I’ve recom- 
mended it before; but it’s worth reading 
again, and I just did. The computer books 
of the month are Neil Randall's Teach 
Yourself the Internet: Around the World 
in 21 Days (Sams, 1994) and Eric Gag- 
non's What's on the Internet (Peachpit 
Press, 1994). Actually, I got about 20 
books on the Internet this month, and 
they're all pretty good. 

The game of the month is Rules of En- 
gagement 2. This is a space war game; the 
graphics are the screens you would see as 
a ship's commander. In addition to your 
own fleet, you generally have at least one 
other ship with you. The other fleet cap- 
tains have different strengths and weak- 
nesses. Some are just useless. If you get 
this game, be sure to get on Compu- 
Serve or another BBS and download the 
bug fixes; there are also a number of sce- 
narios available. If you've ever wanted to 
command a starship, this is about as close 
as you'll get. 

On that subject, at the request of some 
friends in Congress, I’ve been working 
with NASA officials. I believe we're about 
to see some significant developments in 
getting access to space for everyone, not 
just astronauts. Note that a general trend 
has been a hyperbolic increase in software 
instructions. However, the single-stage- 
to-orbit DC/ X was controlled by adapt- 
ing existing flight-control software rather 
than writing everything new, and that may 
have been one of the most important 
lessons we learned from flying the DC/ X. 

Next month, how readers have solved 
the problem of getting different kinds of 
network software to work together and the 
annual Chaos Manor Awards. Ш 


Jerry Pournelle holds a doctorate in psy- 
chology and is a science fiction writer who 
also earns a comfortable living writing about 
computers present and future. Jerry wel- 
comes readers' comments and opinions. Send 
a self-addressed, stamped envelope to Jerry 
Pournelle, c/o BYTE, One Phoenix Mill Lane, 
Peterborough, NH 03458. Please put your 
address on the letter as well as on the enve- 
lope. Due to the high volume of letters, Jer- 
ry cannot guarantee a personal reply. You 
can also contact him on the Internet or BIX 
at jerryp@ bix.com. 
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DOUBLE THE STORAGE IN YOUR FLOPPY DRIVE BAY 


HANK Hardware 


А | two-in-one floppy and tape drive, the Doubleplay Series I ($229) fits into the computer bay usually 


۳ . occupied | y the floppy drive a alone. Because the floppy and tape dri 


share motors and electron- 


| ics, the Doubleplay h as increased reliability, according to developer poro A single cable connec- 


tion eliminates compatibility problems. 

i The | Шү ed files from our hard drive me 
on industry-stand. rd QIC-80 )quarter-inch tapes and | 

| can trader thee e ivalent of more than six floppy i 
. disks’ worth of data | per r minute. With its long, wide | 


` tape and 2-to-1 compression, the drive can store y 
up to 420 MB of data. . The unit reads and writes 


| 144-MB f py disks at twice the speed of single- - 
function | devices; it can also copy and move files - 
directly fro rom your hard disk to either tape or floppy - 
media via the Windows Fi le Manager. | 


Contact: | ComByte, Fort Collins, CO, 


(800) 990-2983 or (303) 229-( 0660. 


Circle 1271 on | Inquiry Сага. 


V.34 MODEMS 

Packaged in acompact tower case, 
the ViVa 28.8 V.34 external mo- 
dem ($335) can test line condi- 
tions and simultaneously adjust 
transmission rates before and dur- 
ing transmission. From Computer 
Peripherals (Irvine, CA), the PC- 
compatible modem transfers data 
at 28.8 Kbps and sends and re- 
ceives fax transmissions at 14.4 
Kbps. It incorporates V.42 error 
correction and V.42bis datacom- 
pression and is equipped for voice 
communication. 

Phone: (714) 454-2441. 

Circle 1275 on Inquiry Card. 


Available as the 2834F internal 
($299) and the 2834FX exter- 
nal ($339) desktop modems, the 
V.34 data/fax modems from Best 
Data Products (Chatsworth, CA) 
provide 28.8-Kbps data and 14.4- 
Kbps fax transmission. The units, 
which include V.42 error cor- 
rection and V.42bis data com- 
pression, are available for DOS, 
Windows, and the Mac. 

Phone: (818) 773-9600. 

Circle 1276 on Inquiry Card. 


A Type Il PCMCIA card, the 
Queen of Diamonds ($849) V.34 
28.8-Kbps modem lets you si- 
multaneously use audio applica- 
tions and modem operations on 
your laptop. The Ositech (Guelph, 
Ontario, Canada) card has sepa- 
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rate cable connections for the au- 
dio and modem applications, as 
well as direct cable connections 
to either the phone network or 
cellular phones. The unit’s com- 
munications controller includes a 
16-byte FIFO buffer to enhance 
high-speed fax or data commu- 
nications. 

Phone: (800) 563-2386 or 
(519) 836-8063. 

Circle 1277 on Inquiry Card. 


SKINNY BUT STRONG v 
The DEC (Maynard, 


450 notebook packs 
power and TFT color 
into a 4-pound unit 
that's only 1.2 inches | 
high. The HiNote 
Ultrahas8 MB 4p 
of mem- LT S 

ory (ex- 
pandable 
to 24 MB), I MB of video 
memory, 32-bit local-bus video, 
and a 340-MB hard drive. The 
basic unit contains two Type П/НІ 
PCMCIA slots, and an optional 
snap-on expansion dock contains 
PCMCIA slot enhancements and 
a |.44-MB floppy drive. The unit 
has an integrated infrared inter- 
face, and its built-in business au- 
dio lets you run applications that 
have integrated audio and text. 
The active-matrix color display 


measures 9% inches. The HiNote 
Ultra CT 450 costs $4599. 
Phone: (800) 722-9332 or 
(603) 884-4304. 

Circle 1274 on Inquiry Card. 


CARD COMMUNICATIONS 
PhoneWorks ($699), a dual-line 
communications adapter that sup- 
ports the ТАРІ standard, enables 
you to make phone calls and re- 
ceive faxes on your PC simulta- 
neously. The card, which works 
under Windows 3.1 enhanced 
mode, integrates 
telecommunications 
capabilities such as 
fax and voice mes- 
 Saging, data com- 
munications, confer- 
encing capabilities, 
intelligent call con- 
trol, and a speaker/mi- 
crophone for MCI- 
compatible stereo sound. 
PhoneWorks is from Connect- 
ware (Richardson, TX). 

Phone: (800) 357-0852 or 
(214) 907-1093. 

Circle 1278 on Inquiry Card. 


Tiki- 


FOUR-FACETED FAX MACHINE 


Able to turn an ordinary fax ma- 
chine into a combination fax, 
scanner, copier, and printer, the 
MFF-100 multifunction fax card 
($249) continues working after 


you turn off your PC. The card 
fits into the ISA slot of your PC; 
it has two RJ-11 phone jacks that 
connect directly to a wall socket 
and the fax machine. From Cas- 
telle (Santa Clara, CA), the MFF- 
100 is compatible with existing 
Class 1 and Class 2 fax software 
applications. 

Phone: (800) 289-7555 or 
(408) 496-0474. 

Circle 1279 on Inquiry Card. 


PERSONAL DATA SECURITY 


Based on the company’s iPower 
data-security technology, Na- 
tional Semiconductor's (Sun- 
nyvale, CA) PersonaCard 100 
($249) works with wired, wire- 
less, secured, and unsecured net- 
works. The PCMCIA card pro- 
cesses all security procedures 
directly rather than relying on 
the network to secure your data. 
Features include RSA Data Se- 
curity’s public-key-encryption- 
technology architecture; an SPU 
(security processing unit) that 
creates, stores, and manages the 
RSA keys and algorithms; an on- 
board 5-year battery; and an op- 
tional PersonaPort card reader 
($209) for use with PCs without 
a PCMCIA slot. A silicon fire 
wall protects the SPU from elec- 
trical and physical hazards. 
Phone: (408) 721-5000. 

Circle 1280 on Inquiry Card. 


DRIVE SUPPORTS NEWEST 
QIC STANDARDS 


The dual-format EXB-1500 QIC 
tape drive ($399) supports the 
QIC-3010 and QIC-3020 record- 
ing standards. From Exabyte 
(Boulder, CO), the drive stores 
340 MB of data in QIC-3010 
mode and 680 MB in QIC-3020 
mode, With data compression, 
the drive's capacity reaches 680 
MB in QIC-3010 mode and over 
1.3 GB in QIC-3020 mode. The 
transfer rate varies from 2 to 4 
MB per minute. 

Phone: (800) 392-2983 or 
(303) 442-4333. 

Circle 1286 on Inquiry Card. 


WORKGROUP LAN SWITCH 


Based on a five-slot high-speed 
backplane, the AmberSwitch 
workgroup LAN switch ($1995 
for eight ports) provides up to 
32 ports of switched Ethernet 
on 10Ваѕе-Т lines. The packet 
bus in the AmberSwitch offers 
sustained throughput of more 
than 600 Mbps. The distributed 
packet processors on the modu- 
lar switch manage local packet 
memory on each card and con- 
nect local network ports to the 
packet bus at wire speed. The 
AmberSwitch is from Amber 
Wave Systems (Acton, MA). 
Phone: (508) 266-2852. 

Circle 1281 on Inquiry Card. 


LIGHTWEIGHT CD-ROM DRIVE w 
A portable CD-ROM drive that 
weighs less than a pound, the 
Panasonic KXL-D720 ($399) 
connects to your notebook via the 


provided Type II PCMCIA card 
or your PC's SCSI-2 connection. 
The Panasonic (Secaucus, NI) 
drive has a 300-KBps transfer 
rate, a 250-ms access speed, and 
a 128-KB memory buffer. The 
unit operates on six AA batteries 
and provides up to 2 hours of data 
and 4 hours of audio. 

Phone: (800) 742-8086 or 
(201) 348-7000. 

Circle 1282 on Inquiry Card. 


REMOTE-CONTROL UPS 

The OnGuard Telephone Sen- 
tine] ($225), from Clary (Mon- 
rovia, CA), is a voice-prompted, 
remote-control system for use 
with the company's OnGuard LI 
series of UPSes. The system lets 
administrators use a standard 
Touch-Tone phone to dial into 
the UPS and turn power on or 


off, check UPS status, power on 
or off the attached computer or 
device, and activate or shut down 
software applications. Each sys- 
tem features user-modifiable, 
Touch-Tone password protec- 
tion. Voice prompting guides the 
administrator through system 
functions. 

Phone: (800) 442-5279 or 
(818) 359-4486. 

Circle 1283 on Inquiry Card. 


LOCK OUT INTRUDERS 

The Modem Lock ($595) DES 
encryption device automatical- 
ly provides a transparent user in- 
terface that does not require you 
to type alog-on. From Advanced 
Engineering Concepts (Seal 
Beach, FL), the device offers a 
throughput of 960 cps and a key 
that is field reprogrammable and 
stored internally. To ensure se- 
curity, the key is not transmitted 
across unsecured phone lines. 
Phone: (310) 379-1189. 

Circle 1285 on Inquiry Card. 


HIGH-SPEED DATA ACQUISITION 
The CompuScope 250 ETS 
($3995) XT-compatible ISA bus 
card performs an equivalent-time 
sampling rate of up to 4 billion 
samples per second on two si- 
multaneous channels and a real- 
time sampling rate of up to 100 
million sps on one channel. From 
Gage Applied Sciences (Mon- 
treal, Quebec, Canada), the card 
can store up to 8 million sain- 
ples in on-board memory in real- 
time sampling mode; in equiv- 
alent-time sampling mode, 256 
sample points are available. 
Phone: (800) 567-4243 or 
(514) 337-6893. 

Circle 1287 on Inquiry Card. 


SWITCH POWER TO 
SAVE YOUR NETWORK 


A combination hardware/soft- 
ware answer to eliminating net- 
work downtime, the Power- 
Switch (from $1995) controls the 
switching between two servers 


-——— р. 
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WIRELESS PRINTING 


An infrared transceiver module, the JetEye ESI-95804A con- 
nects to your printer's parallel port to let you send documents 
to your printer from your infrared port-equipped portable com- 
puter. After you install the driver in the printer, you aim the lap- 
top at the JetEye module to print, at 115 Kbps, any document 
you've created in DOS or Windows. A pass-through in the de- 
vice's parallel port lets you maintain a printer connection with 
another PC or network print server. The JetEye costs $179. 


Contact: Extended Systems, Boise, ID, (800) 235-7576 or 


(208) 322-7575. 
Circle 1273 on Inquiry Card. 


and an external drive containing 
all production files. The dual- 
server design enables the backup 
server—which can be a work- 
station, an additional server, or 
a monitoring station—to be an 
active device on your network. 
The unit, from Applied Concepts 
(Wilsonville, OR), is controlled 
by the Alert Manager in IBM's 
NetFinity software. 

Phone: (800) 624-6808 or 
(503) 685-9300. 

Circle 1288 on Inquiry Card. 


SYNCHRONOUS 
COMMUNICATIONS 


A single-channel multiproto- 
col communications PCMCIA 
adapter, the MPAP-100 ($595) 
is compliant with the PC Card 
Specification 2.1 and employs a 
Zilog 85230 serial communi- 
cations controller. From Quatech 
(Akron, OH), the MPAP-100 
also supports asynchronous bit- 
and byte-oriented protocols, The 
adapter has two programmable 
baud-rate generators and com- 
bines surface-mount and chip- 
on-board technologies. 

Phone: (216) 434-3154. 

Circle 1289 on Inquiry Card. 


FULL-DUPLEX FAST ETHERNET 
Cogent Data Technologies’ (Fri- 
day Harbor, WA) EM400 PCI 
Quartet adapter ($1395) for PCI 
servers is the latest in the com- 
pany's eMaster+ Fast Ethernet 
series of networking products. 
The four-channel adapter sup- 
ports full-duplex fast Ethernet 
on all four ports, which enables 
the card to supply 800-Mbps data 
throughput. 

Phone: (206) 603-0333. 

Circle 1290 on Inquiry Card. 


PCMCIA STORAGE 

The Type III PCMCIA More 
MB Drive ($499), from MiniStor 
(San Jose, CÀ), incorporates 
Stacker Anywhere data-com- 
pression software to double the 
260-MB native capacity of the 
drive. The 520-MB More MB 
Drive also includes PRML (Par- 
tial Response Maximum Likeli- 
hood) technology for increased 
capacity and data throughput. 
The nitrogen-filled and sealed 
drive uses the company's Impac- 
Safe shock-sensor technology for 
improved ruggedness. 

Phone: (408) 943-0165. 

Circle 1291 on Inquiry Card. 
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EXPRESS CONNECTION 

A single-port PCMCIA board, the 
ExpressPort ($249) provides con- 
nectivity for mobile and desktop 
peripherals via its bidirectional 
EPP (enhanced parallel port). The 
DOS- and Windows-compati- 
ble board plugs into a PCMCIA 
Type II socket for connection to 
such devices as portable drives, 
CD-ROM drives, tape backup 
units, high-speed EPP printers, 
and data acquisition products. 
From FarPoint Communications 
(Lancaster, CA), the ExpressPort 
includes a client software driver 
for automatic setup with socket 
services and a hot-swapping ca- 
pability that lets you insert or re- 
move the board while your sys- 
tem is running. 

Phone: (805) 726-4420. 

Circle 1292 on Inquiry Card. 


RUGGEDIZED AND PEN-BASED 

With an internal, solid-state IDE 
flash disk, the pen-based 486 
K2000F computer (from $3395) 
eliminates the need for a rotating 
disk drive. The 34-pound system 
has options for 10-, 20-, 40-, or 
80-MB flash disks. From Kalidor 
(Upland, CA), the unit includes 
a ROM-based boot-and-recovery 
utility, an infrared port for host 
connections via the optional 
K100 docking station, a VGA 
pressure-sensitive 


display, and an op- alr SE? 


tional 14.4-Kbps in- 
ternal fax/modem. 
Phone: 

(800) 252-5436 or 
(909) 931-3888. 
Circle 1293 

on Inquiry Card. 


SECURITY FOR LAPTOPS 

The C/DAS security system 
($329.95) for laptop computers 
is compact enough to take on 
the road. From Rokan (Roswell, 
GA), the system uses a patented 
sensor device that you connect 
to your computer via a special 
adhesive pad that leaves no res- 
idue after it is removed. Once at- 
tached, the sensor is connected 
to a control module via a 3-foot 
cable. You then enter your per- 
sonal four-digit code to activate 
the system, which emits a 110- 
dB alarm if anybody tampers 
with it or attempts to disconnect 
the AC power. To deactivate the 
alarm, you reenter your four- 
digit code and disconnect the 
cables. 

Phone: (800) 228-5625 or 
(404) 740-1616. 


Circle 1294 on Inquiry Card. 


HEAVY-DUTY VIDEO 

An EISA-based video card that 
offers full-size, full-motion, true- 
color video for Hewlett-Pack- 
ard's HP 9000 Series 700 family 
of graphics workstations, the 
XVideo 700 ($7485) is targeted 
toward applications developers. 
The included Video Develop- 
ment Environment helps you cre- 


L a T 
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| PUSH A BUTTON то DIGITIZE 


An input device that acts as the electronic 

equivalent. of an inbox for your PC, PageOffice 
eT | manages the input of documents and images 

чек with a direct link to E-mail, OCR, кашу edit 

anor ШЕ ing, faxing, and document шайарёпте! ар- 

plications. After importing the designated 

| text or graphics into your computer, it auto- 

arte matically activates the appropriate application 

; and | processes | the document into digital form. 


What's 31] Hardware 


ate applications that are interop- 
erable with applications devel- 
oped for Sun workstations. From 
Parallax Graphics (Santa Clara, 
CA), the card includes hardware- 
assisted motion JPEG compres- 
sion and decompression and the 
ability to display two live video 
streams simultaneously in two 
640- by 480-pixel windows. 
Phone: (408) 727-2220. 

Circle 1295 on tnquiry Card. 


VIDEO CAPTURE 

The WaveWatcherTV-II ($429), 
from AITech International (Fre- 
mont, CA), features full-motion 
video capture with no video-mo- 
tion artifacts, a built-in TV tuner 
and FM radio, and support of up 
to 1024- by 768-pixel resolution. 
The included software can cap- 
ture and play back compressed 
AVI files in a full-screen display, 
and the card provides a scalable, 
resizable TV display in either 
a window or a full-size screen. 
WaveWatcherTV-II places no 
limitations on system RAM re- 
sources and can work with up to 
128 MB of RAM installed in a 


system. 

Phone: (800) 582-8184 or 
(510) 226-8960. 

Circle 1297 on Inquiry Card. 


HASP ON A CARD 

A PC expansion card that com- 
bines a standard HASP software- 
protection key with a parallel port, 
the HASPCard (from $18) lets 
software developers enhance their 
HASP software protection by in- 
stalling the key inside the PC. The 
expansion card, 
which interfac- 
es to a Standard 
ISA-compatible | 
expansion slot, f£ 
is functionally X5 


HASPCard © s.es, 


identical to regular HASP keys, 
so no source code changes are 
necessary. From Aladdin Soft- 
ware Security (New York, NY), 
the HASPCard is available as 
HASP-3, MemoHASP, and Net- 
HASP keys. 

Phone: (800) 223-4277 or 
(212) 564-5678. 

Circle 1284 on Inquiry Card. 


ADD CONTROL TO YOUR 
KEYBOARD 


Belkin Components’ (Compton, 
CA) OmniView keyboard-con- 
trolled switch ($349) is designed 
for system administrators, LANs 
with multiple file servers, test 
labs, and similar applications. 
The switch enables you to con- 
tro] as many as six PCs with a 
single monitor, keyboard, and 
mouse. When you boot each PC, 
OmniView automatically sends 
the correct signals to the key- 
board and mouse port so that the 
PCs behave as if they were di- 
rectly connected to the control 
hardware. This prevents the PCs 


from aborting the boot sequence 
if there happen to be any key- 
board errors. After all the PCs 
are booted, you can then select 
the unit that you wish to control 
and view. 

Phone: (800) 223-5546 or 
(310) 898-1100. 

Circle 1296 on Inquiry Card. 


ce engine can scan entries at up 
to 300 dpi; the proprietary PageManager software comprises in- 
tegrated drag-and-drop modules and icons that work with the 
hardware for integrated processing. PageOffice costs $499. 
Contact: Umax ТЕЛОГО д Fremont, CA, (800) 562-0311 or 
(510) 651-8883. 


Circle 1272 on Inquiry Card. 
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The 
fastest 
Pê i 
ine 

World 


(and it doesn't 
make mistakes) 


BIG's 275 MHz Desktop Personal Computer 


Nothing compares to the computing power same familiar user interface as the MS 


of the ACTion AXP275 RISC PC. The Windows operating system, and runs MS digital 7 
PCI-based ACTion System uses Digital DOS and all 16-bit and 32-bit Windows “= | 
Semiconductor's 64-bit 21064A Alpha applications. < NUMBER NINE 


microprocessor, with a cycle time of 275 Powered by Digital and Microsoft 


PS fastest processor available Graphics by Nokia and Number 9 Microsoft’ NOKI д? 
аң Storage by Hewlett-Packard and Toshiba CONNECTING PEOPLE 
Capable of peak execution rates of 555 Networking by Cogent 

MIPS, its performance is equivalent to a To learn more about the ACTion AXP275 m COGENT TOSHIBA 


supercomputer. Imagine what you can do or any other of our ACTion System 
with this much computing power! computers, including Pentium, call: 


With Microsoft® Windows NT™ installed, D HEWLETT* | — pM? i 
the ACTion Alpha AXP275 provides the (800) 449-4228 PACKARD 


See 
“The AXP275 offers the fastest “All 16- and 32-bit Windows 
Win32 performance we've seen...” applications will scream on this BTG M IC RO S stem 5 
Windows Sources, February 1995 machine...” PCWorld, February 1995 
ютеу auper 
ا ا ا‎ Dots Mehta n 


Circle 162 on Inqulry Card. 


What's Software 


Which & Why Pairwise Comparisons 


ПОН YOUR Е бшу. 


intuitive decision-support and valuation software for Wine 

| dows, Which & Why analyzes factual and emotional data to 
help you compare options, rationalize conclusions, and con- 
sistently reach the best possible decisions. The $349 pack- 
age divides the decision-making process into four phases. 
First, it helps you organize y your criteria and requirements. 
Then it prioritizes the criteria to establish the ranking of im- 
portance. ‘abi л, at the options for evaluation ead 


rM ү 


Contant: rA om Software, Baie D 'Urfé, vilis Canada, 


(613) 746-1 140. 
Circle 1298 on Inquiry Card. 


X SERVER FOR THE MAC 

AGE Logic's (San Diego, CA) 
XoftWare for Macintosh (from 
$295) lets Mac and Power Mac 
users concurrently access and dis- 
play Mac and network-based Unix 
applications from a single Mac 
desktop. Developed in coopera- 
tion with Apple Computer, Xoft- 
Ware for Macintosh is fully X] 1.5 
compliant and includes XDMCP 
support, rexec and r sh remote 
log-in options, and single-button 
installation. The software is ac- 
celerated for the Power Mac and 
provides native support for the 
Motorola 601 PowerPC proces- 
sor. It uses the Macintosh local 
window manager and supports re- 
mote window managers. 

Phone: (619) 455-8600. 

Circle 1302 on Inquiry Card. 


COMMUNICATE WITH 


OBJECTS IN 05/2 


An OS/2 general-purpose com- 
munications package with an ob- 
ject-oriented approach, Rhino- 
Com 1.0 ($199) features native 
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Presentation Manager code for 
a true OS/2 look and feel. From 
Rhintek Computer Engineering 
(Columbia, MD), RhinoCom uses 
multithreading and allows mul- 
tiple sessions, À configurable sta- 
tus box attaches to the terminal 
window or moves independently. 
Supported transfer protocols in- 
clude text, binary, XMODEM, 
YMODEM, and ZMODEM. 
Phone: (800) 234-4546 or 
(410) 730-2575. 

Circle 1.303 on Inquiry Card. 


NATURAL-LANGUAGE 
DATABASE DESIGNER v 

Database Designer 2.0 for Win- 
dows ($350), from SerraCorp 
(Kent, OH), lets you use English 
sentences to design and automat- 


SerraCorp Database Designer - (Database: Em 
[BR EN їйє» Зейн Hel 


He nom 


Е крап! [alata 


осина, em 


ically build normalized relation- 
al databases. The databases can 
be used with Access, Approach, 
Clipper, and Visual Basic; DOS 
and Windows versions of dBase, 
FoxPro, and Paradox; DBMS for- 
mats that can use or adapt ANSI- 
standard SQL; and Oracle and 
Sybase. You can reverse-engineer 
existing databases and their data 
and then convert these databases 
to any of the DBMSes that the pro- 
gram supports. 

Phone: (216) 677-1931. 
Circie 1304 

on Inquiry Card. 


MANAGE DOCUMENTS 
WITH EASE 


A document management 
program, Kruse Control | 
for Windows ($99) allows 
you to manage, view, and 
retrieve your engineering draw- 
ings, documents, spreadsheets, 
and digital images. You can then 
organize the data by department, 
project, date, or another category 
that you've defined. You can at- 
tach free-form comment fields 
to any document and conduct 
multilevel searches on any com- 
bination of fields that you desire. 
From Kruse (Downingtown, PA), 
Kruse Control is compatible with 
most networks. 

Phone: (610) 269-8767. 


Circle 1305 on inquiry Card. 


FAX SERVER FOR NETWARE 

Biscom's (Chelmsford, MA) Fax- 
com for NetWare (from $1495) 
is an NLM-based fax server that 
supports NetWare 3.x and 4.x, as 
well as such client operating sys- 
tems as Windows, DOS, the Mac- 
intosh, and the Unix X Window 
System-based Motif GUI. The 
TER which off-loads all 
CPU-intensive func- 
tions from the file 
] mt server, integrates with 
ect 1 еч ae € many NetWare-based 


х ааа ЈЕ 
Жоро пуу nt^ Me 


E рәтен | esti 
Ta} = SACO. E: E-mail products and 


ME "m ce 
С Select Dantination 
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| provides automated 
3 inbound routing of 
received faxes. It also 


converts faxes to text with OCR 
integration and provides an inter- 
face to scanners so that you can 
fax paper documents. 

Phone: (800) 477-2472 or 
(508) 250-1800. 

Circle 1308 on inquiry Card. 


GAIN INTERNET ACCESS 
ANYWHERE v 


Designed for use in the office, 
on the road, and at home, Super- 


TCP Pro ($595) transparently ad- 
justs its TCP/IP networking en- 
gine and its Internet, TCP/IP, and 
X Window System applications 
for the environment you choose 
from the program's menu. From 
Frontier Technologies (Mequon, 
WI), the program has a multi- 
session, multiprotocol browser 
that enables you to simultane- 
ously access several Internet in- 
formation servers, such as CSO 
Phone Book, Gopher+, WAIS, 
and WWW. 

Phone: (414) 241-4555. 

Circle 1307 on Inquiry Card. 


FREE UP YOUR HARD DRIVE 

A personal storage management 
utility for DOS and Windows, 
NeverEnding Disk ($129) pro- 
vides automated functions for 
compressing inactive files on 
your hard drive and archiving 
them to a floppy disk or other 
storage device. When you must 
access the files, NeverEnding 
Disk retrieves and decompresses 
them and then restores them to 
their original location. The stor- 
age utility is from Sytron (West- 
borough, MA). 

Phone: (508) 898-0100. 

Circle 1306 on Inquiry Card. 


BUILD INTELLIGENT FORMS 
EASILY A. 


By simply asking a question, you 
can build forms that have intel- 
ligence built in when you use 
PerForm for Windows 3.0 ($129) 
from Delrina (Toronto, Ontario, 
Canada). The forms package in- 
cludes DelrinaExperts, which au- 
tomatically create the intelligent 
forms; extensive help demon- 
strations; and usability advance- 
ments that organize, in Tab dia- 
log boxes, all the configuration 
options for a form object. In ad- 
dition, you can fill out your forms 
on your computer and save the 
data that you've entered for later 
search and retrieval without pre- 
vious forms-design experience 
or database knowledge. 

Phone: (800) 268-6082 or 
(416) 441-3676. 

Circle 1323 on Inquiry Card. 
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GLUE A NOTE TO WINDOWS WORK 
Evergreen E*Glue ($69.95), from 
Evergreen International Tech- 
nology (North Vancouver, British 
Columbia, Canada), lets you an- 
notate Windows documents and 
applications with electronic stick- 
on notes that can contain text, 
sound, graphics, video, and ani- 
mation. Y ou can send the notes to 
other E*Glue users on your net- 
work and attach them to icons, 
sections of text, and screens with- 
out changing the original docu- 
ment or application. 

Phone: (800) 667-4340 or 
(604) 986-6121. 

Circle 1310 on Inquiry Card. 


BUTTON UP YOUR WINDOWS 
APPLICATIONS 


The Developer's Edition of Smart- 
Pad ($179) includes a Smart- 
Script system, a set of tools for 
adding macroscript capabilities 
to Windows applications. From 
Softblox (Atlanta, GA), the soft- 
ware lets developers embed icons 
into these applications, which 
lets end users initiate multistep 
processes with a single mouse- 
click. SmartScripts are written 
in an extended BASIC language 


that is compatible with Visual 
Basic's syntax. 

Phone: (404) 892-0202. 

Circle 1309 on Inquiry Card. 


CONVERT YOUR 0$/2 FAT 

For use with OS/2, Partition- 
Magic ($129.95) lets you con- 
vert between FAT and HPFS file 
systems and resize and move 
disk partitions with the click 
of a button. From PowerQuest 
(Orem, UT), PartitionMagic in- 
cludes a 32-bit DOS executable. 
Phone: (801) 226-8977. 

Circle 1317 on Inquiry Card. 


TAPE-LIBRARY TOOL 

Video Librarian ($39.95) works 
in Windows to find any record- 
ing in a videotape library. From 
Denton and Associates (Fort 
Scott, KS), the program allows 
you to point and click to catego- 
rize recordings and then retrieve 
a recording in seconds. You can 
view a recording's location on 
your screen or print a listing of 
tapes and locations. 

Phone: (800) 337-2039 or 
(316) 223-4846. 


Circle 1318 on Inquiry Card. 


CRUISING DOWN A VIRTUAL 
HALLWAY 


More than a PIM or contact manag- 
er, Cruiser glves you control over 
your communications. TAPI-compli- 
ant, Cruiser combines communica- 
tions media, such as real-time voice 
communications, faxing, E-mall, and 
file transfer. Using its correspondert- 
availability function, it defines avail- 
ability by person, subject, time, or 
urgency, both for yourself and for 


others trying to reach you. Via the software's status and hallway features, you can glance down a 
virtual hallway to determine other users' availability and reachability and then contact or leave mes- 
Cruiser's built-in conferencing feature lets you switch 
between voice and data during a call or schedule data transmissions for automatic handling lat- 
er, Through rules that you define, Cruiser automatically sorts, prioritizes, and handles your mail, 
regardless of the electronic form used to send it. The package costs $199 per user. 

Contact: Connectware, Richardson, TX, (800) 357-0852 or (214) 907-1093. 


sages for intemal and extemal 


Circle 1299 on inquiry Card. 


| Software Update 


NetTools 5.1, McAfee (Santa 

Clara, CA), adds the IniTool 
INI-file-manager module and 
improves the AppMan menu 


— 


manager. From $40 per node. 
New is NetTools 5.1 for NT 
Server, also from $40 per node. 
Phone: (408) 988-3832. 

Circle 1326 on Inquiry Card. 


Vision 2.0, Unify (Sacramento, 
CA), has a scalable RADD ar- 
chitecture and provides auto- 
mated application partitioning, 
a comprehensive application 
model, cross-platform portabil- 
ity, and an object repository. 
Single-user development li- 
cense, $4995. 

Phone: (800) 468-6439 or 
(916) 928-6400. 

Circle 1327 on Inquiry Card. 


Concordance 5.40, Dataflight 
Software (Los Angeles, CA), 
adds a Windows GUI and ad- 
vanced print-design functions; 
supports fuzzy logic; performs 
field group and field wild-card 
searches; and includes a table 
view, browse headers, KWIC 
printing, а report writer, and 
support for an image viewer. 
Single-user version, $995. 
Phone: (800) 421-8398 or 
(310) 471-3414. 

Circle 1328 on Inquiry Card. 


Facility Master Il for Windows 1.01, 
Comsec (South Windsor, CT), 
adds the ability to make mul- 
tiple reservations in 2-, 3-, or 
4-week increments. From $489. 
Phone: (800) 305-3496 or 
(203) 644-1817. 

Circle 1329 on Inquiry Card. 


DynaDesigner 3.1, Ditek Inter- 
national (Markham, Ontario, 
Canada), provides network 
capabilities; file locking; and 
security features, such as en- 
cryption. $399, 

Phone: (905) 479-1990. 
Circle 1339 on Inquiry Card. 
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ШИШ Software 


ADVANCED DSP MODULE v 

A complete, advanced DSP add- 
on module to DADiSP software, 
DADiSP/AdvDSP 1.0 (from 
$495) is fully integrated with the 
DADiSP worksheet. The many 
DSP algorithms in the module 


include advanced FFT analysis, 
power spectral-density estima- 
tion, digital interpolation, and 
cepstrum analysis. Each routine 
is available via a fill-in-the-forms 
menu and also as a direct com- 
mand-line function. The module 
is from DSP Development (Cam- 
bridge, MA). 

Phone: (617) 577-1133. 

Circle 1319 оп Inquiry Card. 


BACK UP ANY NODE 


A program that lets network ad- 
ministrators and workgroup man- 
agers back up the hard drive of 
any node attached to a NetWare 
3.x or 4.x network, DriveMas- 
ter (from $249 per server) estab- 
lishes a peer-to-peer link be- 


tween the backup machine and 
the node to be backed up. The 
link appears as a drive letter to 
the backup machine for compat- 
ibility with most existing backup 
programs. DriveMaster, which 
works in the background and 
supports all DOS file operations, 
is from NetAccess Development 
(Youngstown, OH). 

Phone: (216) 759-7565. 

Circle 1313 on Inquiry Card. 


OFFICE EQUIPMENT FOR YOUR PC 
E-Quip+ ($159), from Alacrity 
Systems (Hackettstown, NJ), 
adds the capabilities of a digital 
copier; plain-paper fax machine; 
electronic file cabinet for paper 
and fax documents; and OCR 
system to your Windows PC, 
page scanner, and fax modem. 
With E-Quip+, you can scan and 
store paper forms on your com- 
puter, fill them out using the key- 
board and mouse, and then print 
or fax them. 

Phone: (800) 252-2748 or 
(908) 813-2400. 

Circle 1315 on Inquiry Card. 


DATA INTEGRATION ON 
THE DESKTOP 


The client-based ODBC Inte- 
grator ($400 per user) makes dis- 
tributed ODBC data sources ap- 


No PROPRIETARY CODE IN THESE INTERFACES 


X-Designer 4, a cross-platform | GUI builder for Motif and Windows | applications, ment 
Foundation 1 Classes) library as the Windows interface to ensure qp бш 


You ‹ сап изе E аанак 4s Windows mode E ensure that pind Windows-co 


batis which Motif resources don't have an ‘equiva: | 


lent in Windows. 


Г 


Developed by Imperial Software Technology - aus 
(Reading, U.K.) and distributed in the U.S. by V. I, J — 
X-Designer 4is now available on DEC, Hewlett- pam 
Packard, IBM, SCO, Silicon Graphics, and Sun - 
platforms, X- Designer 4 costs $3500 for the first | 


license. 


. Contact: V. I. Corp., Northampton, MA, 


(413) 586-4144. 
Circle 1300 on Inquiry Card. 
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pear as one source and provides 
the capability to join data trans- 
parently among multiple data 
sources. Other capabilities in- 
clude data access, data synthe- 
sis, data synchronization, and 
data warehousing. For PCs run- 
ning Windows 3.1, ODBC In- 
tegrator works with all ODBC 
drivers and tools, according to 
the developer, Dharma Systems 
(Nashua, NH). 

Phone: (603) 8856-1400. 

Circle 1312 on Inquiry Card. 


DESKTOP DATA ACCESS 


With its focus on analyzing data 
rather than simply producing 
reports, BrioQuery (from $595) 
is a full-featured desktop-query, 
analysis, and reporting tool for 
data warehouses. The Brio Tech- 
nology (Mountain View, CA) 
program's ad hoc SQL query 
system is based on a multidi- 
mensional analysis engine that 
supports an intuitive, interact- 
ive DataPivot-style interface. In- 
cluded in the Mac/PC tool are a 
graphical query-request builder; 
a flexible, one-step, band-style 
reporter; and high-level script- 
ing for building desktop EIS sys- 
tems. BrioQuery is available in 
three configurations. 

Phone: (415) 961-4110. 

Circle 1314 on Inquiry Card. 


Software Update 


CentaMeter 2.0, Tally Systems 
(Hanover, NH), adds suite 
metering, suite-license opti- 


т ыен Мни ayet- -— j^ ver 


mization, DOS-client sup- 
port, software-version differ- 
entiation, and application- 
inactivity tracking. From 
$11.75 per PC. 

Phone: (800) 262-3877 or 
(603) 643-1300. 

Circle 1330 on Inquiry Card. 


Chantal RAID Software for 
NetWare 5.0, BusLogic (Santa 
Clara, CA), includes support 
for the ASPI protocol and 
the ability to boot from the 
disk array. $695. 

Phone: (408) 492-9090. 
Circle 1331 on Inquiry Card. 


GammaTech Utilities 3.0 for 
0S/2, Sof Touch Systems 
(Oklahoma City, OK), adds 
more than 200 enhancements, 
including a disk map that 
displays the layout of FAT 
and HPFS volumes, graphi- 
cal representation of the 
optimization process for 
FAT volumes, automated. 
HPFS optimization, and for- 
matted display of file-system 
structures, Single-user ver- 
sion, $99. 

Phone: (405) 947-8080. 
Circle 1332 on Inquiry Card. 


High C/C++ 3.3 Compiler for 
Windows and Extended DOS, 
MetaWare (Santa Cruz, CA), 
includes fully implemented 
C++ exception handling, 
C++ namespaces for com- 
patibility with third-party 
class libraries, new-style 
casting notation, and a Win- 
dows 3.x application devel- 
opment kit. $795. 


Phone: (408) 429-6382, 
Circle 1333 on Inquiry Card. 


ONE OF THE MOST 


POWERFUL NETWORKING 


It gives you more control over the flow of vital business 
information. It protects the biggest equipment investment you'll 
ever make. It saves you tons of time. What one networking tool 
can do all this? NetWorld™+Interop’ 95 Las Vegas. 

See more than 600 leading vendors demonstrating all 
their latest products. Watch ATM, high-speed networking, the 


TOOLS EVER. 


Applications Test Drive Center. See in-depth, multivendor 
demonstrations of the hottest high-speed networking technolo- 
gies at our exclusive Solutions Showcases’. Check out new, 
cutting-edge Internet products and services on the expo floor. 
Even tour the InteropNet to get a first-hand look at how the 
most talked about technologies are being implemented in a 


Internet, client-server and more Г» n — — арат ee eee (ИШИН -1 real, live network environment. 


work together. Best of all, test i 
solutions that are vital to your р "° 


Company 


business on the world's most | 
diverse, fully deployable gigabit = Address 


i City, State, Zip 
Phone/Fax 


network: the InteropNet”. 
You can also get hands- 
on experience at our Network 


AVE $50—MAIL/FAX THIS FOR YOUR FREE PASS! i 


Fax: 415-525-0199 • Malt Мн 95, P.O. Box 5855, San Mateo, СА 94402-0856 
ШШШ ы eee Ош AA 


Don't miss the industry's 

ME premier interoperability event. 

NetWorld+Interop is the fastest, 

l easiest way to see all the top 

| networking solutions. So what 

| are you waiting for? Order your 
FREE show badge today. 


NETWORLD INTEROP 


EXHIBITION RUNS MARCH 28-30 - CONFERENCE RUNS MARCH 27-31 
LAS VEGAS CONVENTION CENTER - CALL 800-488-2883 FOR MORE INFORMATION 
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— Software 


Ask YouR REQUEST IN ENGLISH 


Able to translate ordinary English database 


Software Update 


EZReport 2.7, Raosoft (Seattle, 


WIRELESS E-MAIL 


RadioMail Connection for Win- 
dows ($39) is a wireless com- 
munications application that 
provides Windows users with a 
mobile messaging capability. 
Developed by RadioMail (San 
Mateo, CA) in conjunction with 
ConnectSoft (Bellevue, W A), the 
application lets you exchange 
messages on public on-line ser- 
vices. It also provides wireless 
access to Internet E-mail, peer- 
to-peer messaging, wireless fax- 
ing, and an operator-assisted 
messaging service that operates 
like a paging service. 

Phone: (415) 286-7800. 

Circle 1322 on Inquiry Card. 


POP-UP ICONS v 

À tool to enhance the Windows 
interface, MiraFlick ($79.95) 
pops up a menu of icons around 
the cursor, letting you choose a 
command with a directional ges- 
ture. From MiraTech (Palo Alto, 
CA), the tool has different trig- 
gers for different menus for the 
active application. Because the 
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menus pop up only when you 
request them, they don’t take up 
any screen space when you’re 
working. 

Phone: (800) 330-9816 or 
(415) 329-9816. 

Circle 1321 on Inquiry Card. 


KEEPER OF A SMALL LAN 

The LANkeeper Company’s 
(West Caldwell, NJ) LANkeep- 
er ($249) offers effective LAN- 
administration capabilities to 
organizations that don’t need 
a professional administrator to 
maintain a small network. A nov- 
ice LAN administrator can use 
the LANkeeper program to au- 
tomatically build a network map, 
spot potential problems, and 
track changing computer assets. 
Phone: (800) 808-1626 or 
(201) 808-9272. 


Сігсіе 1320 on Inquiry Card. 


INTEGRATED BUSINESS PLAN 

Palo Alto Software's (Eugene, 
OR) Business Plan Pro ($149.95) 
lets you custom-build a plan for 
your business by selecting the 
applicable business option and 
then choosing the proper charts, 
tables, and text topics to reflect 
your approach. Options include 
a home office and a cash-only 
business; if you are planning a 
new business, you can factor in 


the inherent start-up costs. 
Phone: (800) 229-7526 or 
(503) 683-6162. 

Circle 1324 on inquiry Card. 


NAVIGATE THROUGH YOUR 
REFERENCES 


The Cross Reference Navigator 
($195), from Synthetic Intelli- 
gence (New York, NY), lets you 
create and display relationships. 
Developed for Windows with 
Visual Basic, the program stores 
information—using headings 
such as ID, Title, and Descrip- 
tion—in an Access database. It 
allows cross-reference connec- 
tions to other records and per- 
mits chain searches. 

Phone: (212) 685-7526. 

Circle 1325 on Inquiry Card. 


PICTURE IT PERSONAL 


The Personalize It screen-saver 
package ($24.95 for one image; 
each additional image, $5.95) 
lets you select images to appear 
on your monitor's screen. The 
Zoom It add-on option ($10) en- 
ables the images to automatical- 
ly zoom in and out from large to 
small and vice versa. The pack- 
age is from Personal Screen Im- 
ages (Fair Oaks, CA). 

Phone: (800) 728-4397 or 
(916) 961-9773. 

Circle 1316 on Inquiry Card. 


requests into SQL, English Wizard ($99) can WA), expands the Intuitive 
mE enable any relational-database access tool to Command Structure to sup- 
— == J | understand such requests. English Wizard au- port additional grouping and 
cue 40 een gs 4: ан We i = -1 tomatically creates its own dictionary of En- statistical commands, adds a 
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ا بے‎ — а tive statistical analysis for 
English Wizard's a Terr Em EN | software supports multiple forms of Input, you departmental or periodic 
fees [a Reem] [e Ee [c | | can type, point and click on a dialog box, or, if analysis, automatically recal- 
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|| WHERE not EaistalSELECT [Shi Name] FROM [Orders] WHERE [=] ‘| put system, enunciate your request. The pro- for population adjustments, 
| | - gram determines the natural joins between ta- and uses Gap analysis, among 
bles in the database and uses the information to generate the optional join logic for each query. other enhancements. $149. 
It then provides a graphical display of the resulting database map. Phone: (206) 525-4025. 
Contact: Linguistic Technology, Acton, MA, (800) 425-8200 or (508) 266-1818. Сна данаш incu Carn 
Circle 1301 on Inquiry Card. infinite Disk Pro, Chili Pepper 


Software (Atlanta, GA), adds 
a new user interface, the 
latest HSM technology, and 
support for quarter-inch data 
cartridges, $149. 


Phone; (800) 395-1812 or 
(404) 339-1812. 
Circle 1335 on Inquiry Card. 


Business Card Reader 2.0, Max- 
soft-Ocron (Fremont, CA), 
provides improved OCR ac- 
curacy via 
MORE tech- 
nology; can 
read 11 foreign 
languages; has 
an Auto Scan 
feature, auto- 
matic orienta- 
tion, a field 
verifier, and 
background- 
processing and batch-card 
scanning; and lets you call up 
the scanning function while 
you're working in most PIMs 
and databases. $99. 


Phone: (510) 252-0200. 
Circle 1336 on Inquiry Card. 


Macola Progression Series 7.0, 
Macola Software (Marion, 
OH), adds more than 100 fea- 
tures, two modules, multi- 
national and customization 
capabilities, and advanced 
windows functionality. From 
$995 per module. 


Phone: (800) 468-0834 or 
(614) 382-5999. 
Circle 1337 on Inquiry Card. 
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2400 Users. 


Every month 


BYTE 


helps me 
Fa luate 


products & technologies that keep 


Bita. National Life 


преп ofthe 


IES productivity 


curve. ?? 


“ате: Skip .uarstensen 


Title: VP Product Admin stration Systems 


трапу: Lincoln National Life surance Company 
Annuaj Г Hi : $24 million 


Peete: 9+ years 
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- Made in ee 


АМ “the U. S.A. 
Y d "va E id ЫЕ | E : z. с а 
Бы Se ee Eu MARC E 
| gone iE ir n ons POE: одамй Н. 
Ег or nh Notebox ° ok 1 * ort : 
Quatech's PCD2-F internal i Interface ‘Adapter ‘allows | you. dee Ex Quatech's aa ae adapters for the AT bus meet 
add PCMCIA capability.to your desktop. The. adapter i is easy — asynchronous or synchronous and serial or parallel commu- +. 
to install, and supports Type I, Type If and Type tll memory ` nication requirements with protocols such as RS-232, 
and I/O cards. The PCD2-F and Quatech's PCMCIA I/O cards RS-422, RS-485, Current Loop, and IEEE488. 
conform to 2.1 Specifications. The ЏО cards support hot- | i 
swapping and include configuration software. ~- Expand your system with the DS-100, a dual channel RS- 
= ER : а oe eel 232 adapter. The QS-100D is a four channel RS-232 adapter. 
Communication cards for PCMCIA include single chan- Both feature optional 16550 UARTS, all AT interrupts and 
пе! and dual channel RS-232 or RS-422/485 asynchro- flexible addressing. The QS-100D supports OS/2, UNIX, 
nous serial adapters, a multi-protocol adapter, and an Xenix, DOS, and Windows*. The MPA-102 is a dual channel 
| enhanced parallel port. Check out Quatech's complete line multi-protocol adapter utilizing an AMD 85C30-10 SCC. Other 
, of communication and data acquisition cards for PCMCIA. . communication adapters for the AT bus are also available. 


т 
` 


Call 1-800-553-1170 for more information and a FREE handbook of our 
T GUATECH complete line of PCMCIA, communication and data acquisition products. 


| | Рр”, Foreign Distributor Inquiries Welcome 


Made in the U.S.A. 662 Wolf Ledges Parkway, Akron, Ohio 44311 (Phone 216-434-3154/Fax 216-434-1409). International Distributors: Australia/Interworid 
Electronics 61-3-563-5011, Belglum/ Acal NV/SA 32-27-205983, Brazil/Intercomp Electronica Ltda (Sao Paulo) 55-11-8532733, Medusa (Rio de Janeiro) 
55-21-2554745, Canada (Western)/Interworld VCR 604-984-4171 (Toronto905-513-7027), Denmark/Jes Rasmussen Aps. 45-4281-6838, England/Diamond 
Point International 44-634-722-390, Finland/Lab Hitech OY 358-0-682-1255, France/Elexo 33-1-69302880, Germany/Jupiter Electronic Systems 49-61- 
8175041, Hong Kong/Brio Technology Ltd. 852-581-1111, Indla/Computaccount 81-11-224-5159, Israel/RCM Ltd. 972-03-6487885, Italy/N.C.S. Computer 
Italia 39-331-770016, Japan/Nictrix Corporation (New Jersey) 201-947-2220, Korea/Sam Boo Enterprise Co. 82-2-5384001, Netherlands/ACAL Auriema 
31-40-502602, Saudi Arabla/Integrated Computer Operations 966-3-895-1827, Singapore/Bliss Services Pte Ltd 65-338-1300, South Аїгіса/Еадіе Technol- 
ogy 27-21-234943, Spaln/SANTA Barbara SA 34-3-418-81-16, Sweden/SYSTEC 46-13-1101-40, Switzerland/Technosoftware Ltd. 41-64-519040. 
Circle 116 on inquiry Card (RESELLERS: 117). 


BUYER’S 
GUIDE 


Essential Products 
and Services for 
Technology Experts 


Mail Order 
Top mail-order vendors offer the latest 
hardware and software products at the 


best prices. 


198 


Hardware/Software 
Showcase 

Your full-color guide to in-demand 
hardware and software products, 


categorized for quick access. 


229 


Buyer’s Mart 

The BYTE classified directory of 
computer products and services, 
organized by subject so you can easily 
locate the right product. 


239 


8MB RAM, 340MB hard drive 


ШАЙ $1069. 


NETWORKING PRODUCTS 


MNOVELL 


— — 1 


100 User CD... 


ataei avs a neben sand ts Cape verona rad od a и 


Netware V3.12 


дараатай‏ حه مجهت кеен‏ مواد ود 


инек рена, 


100 User 3.5"... 
Call for Pris ng on Novel а Мати Ware upgrade! 
та — аан V1.0 


1 User ....... "died | 
5 User........ RS EIT 


NOVELL PRICING IQ BURJECT TO CHAINE PLEASE CALL 
COW FOR THE MOST CURRENT PREG 


^ 


ТС5143 Elhemet coan... 


RRARLRRAVAAHA RA eee 


TC4045 Torn amet бро ee .....203.63 
cow Carries the Complete 
Line of TCHS Products Сай for Datants! 


unner/SI 20007... 


ation If... 
Simply LANtastic siarier kit. 
T-Flunner а 108T... 

T-Alunner 1 көз tOBT... 


SMO’ 


Ukra 16 Ethemel coax .. I 
Ultra 16 coax 6pk 


Ra: eens 
Ultra16 108T ze a leanne 
Ultra 16 Ethernet combo... STE MES 
Uftra16 combo §pk ... 
EtherCard+ Elite combo .. 
TigerHub TPS 6 port + АШ... 
TigerHub TP6B 6 port + BNC ...... 
TigerHub TP12 12 pon + AUI... — 9 
3608 Ethernet 8 port hub 1087 ... — ER, 290.45 
3512 Ethernat 1242 port hub 1ОВТ.................. 
PCa50WS ARCNET ТР.................. —Á— 119.99 
ARCHET B activo hub coax... 

TokenCard 18/4 


Ethertink HI coax 
3C509B Ethariink И! coax брк... 
3C5O08B Elhorlink HI 1087Т... 
3C5098 Etberfink І 1087 брк... 
305096 Elherlink Itt combo... ашина 
3C509B Etharink J combo Bpk... TIN, 
E Ethertink EISA coax .. — 

Ethertink EISA TOBT... cian ce 229.91 
Bates 12 роп Linkbyiider 1087 ....................- 625.51 

OTHER TOP-QUALITY NAME BRANDS 


Eagle NE2000« conx 
£agie МЕ2000+ T0BT 
0 NES200 coax w/T PA... бу ме 
National Somi МЕ2000+ 108T SEE 
it You Dont Без What You Are Look са. pe 


COW Carries tva Вами Networking Select 
in tha Industry 


Li » 
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UU cow 30854 


BUY WITH CONFIDENCE 


Мопіїо!: 


` NETWORKING PRODUCTS | 


Ансот 


PE310BC pocket Ethemet coax.. 
PE310B2 pocket Ethemet совх.- 


HET posi tle Ring m 
РРХОЗ Parier port multiplexor................«.-«««-.- 7 7 00 


IBM 


IBM Token Ring 16/4 ISA... - а 
de Token Aing 16/4 MCA... WU 
Token Aing MAU... cece essen "400.05 


ntel. 


therExpress РИО/10 Fish 1087 
EtnerExproce PRO/10 Fish 10BT Бүк. 
EtherExpress PRO/10 Fish combe.... 


TERMINALS 
Link MCS атрепргееп/уй\е................. — 


Link MAX900 el amita. 
Link MCSD 14° color ................. a 
Wyse 55 amber/graen/whita. Y „223.21 
Wysa 60 amber/greenwhite............................ 270.00 
Wyse 160 атпрег'ргөел/мїө.......................... 329.28 


=ASP 


— 


Multiprotocol print server 10BT HP MiO...........247,75 
i server 108T pocket..............287.30 
Hiprotocol 2 printer server CONDO ............... 309.61 
Munipratocol á 4 printer sarver combo ... zi 
starter kit-2 a. 1 printer. 

SNAP add-on transmitter. 
Fax Authority Solo network fax server 


Е & REMOVABLE MEDIA DRIVES 


NOH RANG... 


Jumbo 350 intermal.......... 179.91 
Jumbo 700 intemal .......... ———n a2 TO. RR 
Trakker 250 paralel port... AA 
Trakker 350 parate! ро1...................................®%Ю2 
Trakker 700 parallel port...................................409.00 
Powertape 2.4GB SCSI Internal .......................837.58 
Powertape 2.4GB SCSI axtemal...,............... 1977.99 
PowerDAT 4GB = intemal,...... oes 1159.98 


Tape 250MB internal .. 

Bemoulli 150M9 Insider SES... se 
Bamouli 150MB Insider IDE ................... —€MÓ 309.1 
Barnoulli 230MB Insider SCSI... 


Né RR ae cad e ыы 


2308 B. CRNA asses ase rea a eee 


MICROSOLUTIONS 
Backpack 3.5° 1.44МӘ hoppy paralel ............. 1008 
Backpack 5.25" 1,2МВ Порру pavalial..............105.28 


CDWO 15 A NASDAQ 
TRADED COMPANY 
TEKER SYMBOL COWES 
D & B Rated 4A1 
Duns 10-762-7952 


Ata є T | } Т 


a | C pw, Sells | 
For Less | стрѕ2399.00 


No =e 2 = e 


کے س 
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Crt Cort duree arg ed uiri ЫИ a 0) tered Frugi 
аһа Pett 


REMOVABLE MEDIA 


CO asas 

чыг uf OF Po 

Tape"Stor 250MB їлїөтїн!................................1ЁЮ1.0@ 
Tapa*Stor 420MB кмөта!................................177.87 
Tape"Stor 420MB panel port ...... 337.29 
Tapa" Stor 850MB !тета!................................274.41 
Tape'Stor 550M9 parallel port .........................429.98 


TAPE 8 


ЕТТТ 


TD-250 250MB IDE temal ............................. 188.63 
FS8500 305MB IDE Interna! .. — 312.83 
SideCar li 305MB parallel................. л 209.44 
1200-4 4GB SCSI extemal .............................2D45.30 


AND CD 


MULTIMEDIA 


el el ceca TE г А the „А. al ا‎ 


Creativa Labs 


Digital School House CD 2X kit intemal........... 298.95 
Edutainment CD 2X k1 internal .......................,435. 14 
Game Blaster CD 2X kil їгїөгтї!....................... 
Multimedia Office CD 2X kil internal................. 542 95 
Omni CD 3X kit їтїөтза!....................................@ 
SoundBlaster value edition. ЖОЛ Л УС 54.05 
SoundBlaster Я 


SoundBlaster 16 АЗР MCO................ vanan 
SoundBlaster 16 ASP SCSI-2 .........................2®0@,98 


SoundBlaster АМЕЗ2.........................„ 298.98 


Diamond 5060 Quad СО КА Internal... 

Ensoniq Soundscape wavetable ......... 
Logitech ScundMan Wave MNT" 
329.38 
ea РРО 
z ВВ ВВ 
le GP ———— ВБД 
NEC 3Xp Plus Kil ...... — s 450.93 
МЕСА eorr YN 
МЕС 4X1 КИ... uinci ratio TO 
МЕС Se scans eansrmorenrenmne reri REINO 
| ml: ———— ШӘ 
NEG 4X PTO Laces? BÛ 
Pioneer ПҢМ@04Х 4X 6 disc .............. TB. OO 
Pioneer DRM1804X 4X 18 фзс......................1989.85 
Plextor 4plex quad external ............................578.88 
Plextor 4plex quad intémal erre 442,72 
289.93 


Fede P О 


Sigma Designs RoalMagkc CD Кї................... 
Sony CDU-55E 2X ntemal................ 
Sony CDU-55S SCSI 2X intemal ................... 
Sun Moon Star CD 2X kit internal..................... 149.79 
Sun Moon Star CD 2X ил intemal! w/sound ..... 214.63 
Teac SuperQuad 4X imermual.......... 849.88 
Toshiba 3501 SCSI 4X tte... ni 338.79 
Toshiba 3501 SCSI 4X extemal ....................539.48 
Тота Beach Monte Сапо..................................- 87.65 
Turtle Beach Tropez... sess DRESSER 
Turtle Beech Monterey .. ————— — ШАО 


DIOITIZERS В SCANNERS 


wy CalComp 


DB НІ 12X12 4 button .................... 248.90 
DB Ili 12X12 16 button ..........................—..—....244.00 
DB Jll 12X12 pressure реп............................... 00.68 
Slate 12X12 16 ОП... 248 08 


енчаваетя POP навч 


анаи юн 


(toni 
frui eed е 


DRIVES | 


Active matrix 
color notebook 


4MB RAM, 340MB hard drive 


CDW* HOURS M, 
Sales 7:00 -2:00 CST Mon-Fri 
98:00-45:00 CST Sat. 
tended ж та сютю | Tech Support for Customers. 
8:00-7:00 CST Mon-Frt 
$005.00 CST Sat. 
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CDW 43404 


DIGITIZERS & SCANNERS 


idis on 


1X4015 color scannar....... 
(X 3010 scanner ................. 


506.29 
OS ا‎ 08.13 


ActionScanner Ё$600С......................е..- 5 


КЕ HEWLETT 
PACKARO 
SCHIEMIISP Lure 1729.75 
Scandal ЗР document бесин... 111117087 
ScanJet ИСХ WASA interíaco ......... — 97:9 20 
ScanJet IICX document feoder.........................400.50 
Scandal HCX transparency adaptbr.........,........833.28 


MICROTEK 


Scanmaker {IG grayscale .............................. E 
Scanmakor Il OHO. ——— /""—— FIBA 
Scanmaker (ISP color... o 168,38 
Scanmajurt WHR color ....................................1Ш 0 
Scanmaker 35T өйдө scanner......................... 978.72 


Summaskatch Hl 12 X 12 18 DURON .............. 
Summaskeich Ill 18 X 12 4 button ............. 


восъзтввях 


T mme 
R- EL т Ai А; ЕЕ: 


Mag fnnovision ОХ 15Р ...................-..- "— ii) 
Mag tnnovision MX SF uuu 
Mag Innavision DXT7F esses. IIO TO 
Mag innovision MXP17F ........................ mum. 11 
Mag Innovision МХ21Е........................›.›‹›....%0@Б,5 
Magnavox CM2089 14" .28............................. 238.00 
Magnavox СМ2099 14° 28 МІ........_................. 288.00 
Magnavox СМ2015 15° 1024 ............ „Тл 
Magnavox СМ4015 15" 1280..... — ‚388.85 
Magnavox CM4017 17” .31........................ BAD. BS 
Magnavox CM4018 17" | w-—— 9— 9.51 
Magnavox 2OCMES 20" ........................›...›.....ЮФ Юй 
Nanao F55OW I7 .......... Seas 
Nanao FBBOW 17* screens 1234,06 
Nanao T217 17 Mira ederers павтъефятътананлаетабнейа -—— ттм 
|, cea p pom. 578.6 
NEGIXET5 $5" nsus алена eoa rne torni ruentes EDO 
МЕС XE17 17°... uses eerte ennt o ШШЕ 
NEG XE21 27"... ДТВ 
NEC KP16 C u— ВОВ АЙ 
МЕС XP 17 17 eiecit е ERR 
NEG XB21 20? avesta ean vanes PATE 
Sony 1BSF 15^ ........... ———— j f 
фос Ge TAS 
GOny VTSE1 UP SEER NN 
Sony 20SE1 20" eee ssn D LED 


тз + 


VW ya ти. A cum 
Ў " j " 
= — VIDEO CAROS - 


ADS VGA to TV Elita internal ,..........................1 3. B2 
ADS VGA to TV Elite miemal.........................1 TBI 
AT! Graphics ISA 2MB ..................216.80 
AT! Graphics Xpression МВ 2MB ...................219.80 
ATI Graphics Xpression PCI 2MB ...................216.И0 
ATI Grephics Pro Turbo ISA ZMB ...................3@®,7@ 
ATI Graphics Pro Turbo VLB 2MB ...................3509.79 
ATI Graphics Pro Turbo PCI 2MB ....................349.79 
ATI Graphics Pro Turbo PCI 4MB ....................599.00 
Diamond SpeedStar Pro ISA 1MB ................... 
Diamond SpesdStar 64 ІЗА 2MB ..................... 197.40 
Diamond Stealth 64 VLB 248 VRAM ..,...........348.88 
Diamond Stealth 64 PCI 2MB VRAM ....,.......... 
Hercules Dynamite Pro ISA 1MB ..................... 183.40 
Hercules Dynamite Pro ISA 2MB .....................197.48 
Hercules Dynamite Pro VLB 1МВ.....................14 
Harcules Dynamite Pro VLB 2MB ..._...............102.28 
Hercules Terminator 64 PCI 2ZMB..................... 339.93 
Hercules Terminator 64 VLB 2MD...................345.63 
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SST | А Lf ЋЕ Э ч a WS | | к боли € 220m3 access, 
isse hA | c IS —-om й $ ] a [| B» Bes 600KB/sec data transfer rate 
а ай А. Љ ® ролю еш" Ge e Ф Internal (4Xi) or external (4Xe) form 


уеге مس‎ n | f m € Front panel controls and 
g ڪڪ ن‎ | acklit LCD status display Ф SCSI-2 
05033 de C DW. interface @ Kits include 16- bit SCSI 
486D am i ~ host adapter. Microsoft Encarta 
compute "FPES 4Х!......................-........- PDA CDW 45740 
4MB FAR, 120MB hard drive 5 aren 27 AX Kit EET ДДАЛЕАХХЛАХДДЕХЕХЕДДЕАЕХААДІЈ $44 9 i ft b CDW 46754 
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А - L p i 
_ COMPUTERS BE COMPUTERS ^. — ME HARD DRIVES & CONTROLLERS | LAALLALILLULELLA' 2 
sain pep = American Power Conversion 
T1910 200MB тюгю.............................›....1299.@7 TM4000M 4/50SX 200MB dual colot.............2610.44 BackUPS 260 ...oss nnne IE 
T1910CS 200MB dual союг...........................174@.85 ТМАОООМ 4/505 X J40MB act color.............3139.85 400 
T1960CS 200MB dual color ......................... 2145.56 TM4000M 4/50DX 340MB dua! сіг... ...........2896.51 А 
T1960CS 320MB dual color ..........................2394.92 TM4000M 4/500 X 455MB act cir ..................3418.88 
T1960CT 200MB act союг.............................2734.81 TMAODOM 4/75 MAMB act color ............... 4299.99 e 
T1960CT 320MB act сою... 2899.87 TMAODIM 4/75 455MB dual color ................. 3589.86 
T2400CS 250MB dual color ...........................2598.58 | 
T2400CS 320MB dual color ..................... 2799.88 DOT MATRIX & LASER PRINTERS MICROPONUIS. ! 
тост асо иа сони. —— .3099.78 DOT MATRIX & LASER PRINT 4 2210A 1050MB ЇОЕ.........................................734.®7 1 
Т2400СТ 320MB act со!ог.............................. 3439.55 IDATA 2210 1050МВ SOBI. rorci 734.97 | 
T3400CT 250MB act = e ا‎ 2225.81 OKID 4110A 1050МВ IDE..............— е 659.65 | 
T3600CT 250MB act сою.............................. 3448.73 186 T - = 2217 1.768 5С%1......................._................. 1233 46 
T4700CT 320MB act color..............————- 3399.00 — = or ttt 42951 | 19363GB SCSI.........———————- 1338.83 a 
T4800CT 500MB act color... 4797.79 МЕ -320.....................304.4$ ML591.......... .....579.88 s 
T4850CT 4/75 520MB act color ... R4. ot | Е a y. 3410 .. "m CORNER 
ГРЕК кезей 4.3 Рура — 499.9! 
T4900CT P75 772MB act сою‹...................-.6300.00 д 11987.22 OLA TOE ......— 518.03 
ML395C ..........— 1039.74 OLA10E/PS | 
AST a. 369.82 оор... 159.78 a 
МЕ E-a anena 495.19 j mee ..905.50 
Ascentia 4/50D 340MB pas соіоє................... 2724.78 - 
Ascentia 4/500 JOMB act color ................... 3754.03 Canon 
ce-o— ie 1 шпал... L1. Ww 326.00 балеге and scheme. 
Advantage! 6000 4/65 420MB CD к ME. — Ae | AY Seagate 250 LAN : ; 
| etti 8000 С n m 1690.83 LBP430 App lnger 579.00 1 00 т 2 | 
Advantage! 8000 Bro 73008 CD 250900 | i8P860600dp8ppmiaser. REO | MD = ШР | SMART 600 LAN. na 
Bravo MS 4/68 270MB ............ 1597.40 427MB IDE ..................... Suse c 3и ccc 224.58 AT 750 LAN. 248.6: 
Bravo LC 4/100 ТМВ: 1889.80 EPSON 1.0GB SCSH2 oo ннн DBA. DO 900 LAN. 459.60 
Bravo LC 4/100: S40MB. 1818.77 | — Е = SMART 1250 LAN .......................н5-...... 578.00 
Bravo MST 5/90 540MB .. 2384 44 | АР225..................®6,35 CO255O... 916.99 WESTERN DIGITAL tula e DQE- 38.85 
ei АРЗ250.................. 148.31 DFX5000 Plus .....1354.88 Isobar 6 OUTLET ..............-ьь.-...-4638 | 
| AP3280. .. 107.82 OFXB000.........- 2239.45 Caviar 210MB IDE................... — ER a T 4 
Canon LX300.... 168.03 Stylus 300.............. 186.85 Caviar 420MB {БЁ.........................................22303 PCMCIA 
ЕХӘТО.................... 269.48 Stylus 400 498,70 Caviar 540MB IDE ..... — € — —À СОС [ 
Innova SubNB 4/339 170MB pas celor ..... =й 399.00 FX1170.. "350.00 Stylus B00« 209.88 Caviar 730MB {РЕ.............................›››.›......@17.$3 3Com Etherlink MB сотЬо.............................- 239.70 
innova SubNB 4/239 280MB pas cclor.......1498.00 | АР5000: Tt Stylus 3909.53 | Caviar {GB IDE... APLSE Hayes OPTIMA 144 wax .............. "e 169.92 ; 
NEW! Innova дезКїора................................... CALL? LO1070+................ 168.38 ActonLaser 1100...383.62 CONTROLLERS IBM Token Ring 18/4 
LOBO. .....—.........4 (54.44 ActonLasor 1500. 458 82 Acculogic IDE МЛРАА, 2SER, 1GAME ........... 35.06 | Linksys Ethernet combo 
IBM ThinkPad Portables (Lor e 82151 ActionLaser 1600...787.45 пло рх с — "uev 48,90 | Megahertz 14.4 data/tax 1 
- Acculogic BRE NEN IH „39.76 | Megaherz 14.4 Gold датаЛах X Jack ............... 
510Cs 4/505LC2 200M8 n TEM LEXMARK LASER PRINTERS Adaptec AVA1505 SCSI-2 CD KIT... £495 | RE 
360 4/335 170MB тюгю................................. 1099.00 1542CF SCSL2 Ta Megahertz V.34 XJack ....................................41@0@ | 
WinWriter 100 inkjet ............ oire 287.67 ри IDEVIB = National Sam! МЕ41007 ethernet 106T............1 7208 an 
WinWnter 200 lasar 45757 Adaptec AVA2825 SCSI 2/EIDE VLB ........... 168.87 New Media Bus Toaster SCSI-2 host........ 229. 42 Fa 
WinWitter 400 Шавен с B 47 Adaptec 2842 VLB 5СЗЬ2..............................249.63 New Media Wave Jammer sound card 249.62 
WinWriter 600 aser. 99.00 | Promise DC200 IDE ISA Cache. —— DÖD | gcuTaen GA ERR i... 3 
1 Еа" "m Simple Tech 14.4K data/fax ............................. 145.51 
daas ی ب‎ аана Tramor Slim ©С51-2......................—...... 216.13 
Promise 2300+ EIDE VLB Die Core d beaserrssnauwnuncatuvunvun 53.87 Turte Beach Audio Advantage 129.38 
Optra OPTIMA 288 V.34 intemal метах .................... 30514 USR мк — — 
PC300 Series desktopa — | 1i А "CO Sportster Ты ТТЫ 122.21 | = 
Ш MODEMS & COMMUNICATIONS | USA Sportster У.34..........................................$8@@7 
PC300 Saries dasktops........ ы . хуар аии Xircom Ethemet 10ВТ ... ———ÓÀ $$ 
4180 BMB, ЗАМЕ Тооно Xircom Ethemet coax 109.182 
——— | Xircom Ethemet сотбо....................................222.47 
cL mm - M 2783.00 114a SPORTSTER MODEMS Xircom Token Ring LBA crn 48.18 |? 
PC350 4/100 BMB, S40MB. V.34 28.8K intemal Лах................................. 22490 - —— ' 
PC350 5/60 8MB, 354МВ............................... V.34 28.6К одета! wax ............................... ANS TICL AARAU 2 І | [| 
D. ——— — 133.48 14.4K MOMA! мах... 18.4% Intel OverDrive DX2/50 
М Et 38520 | 144K extemal a TEATS nte mtem амы 
"o0 — 'Á—X эсер. „сс OR Em. 182.27 | "ме OverOrivo Ох2/6................................18888 | 
— алда 130 04,40 COURIER MODEMS Intel OverDrive 2Х4/75.................................... 429.95 ] 
л EINE 4 E 2 ат E 
Versa V 450 250MB act cor. AU pb vM internal WAX .............. a —À — 30750 Intel OverDrive О0ХА4/100...................................$@%@ @7 i 
Versa V 4/50 340MB act color... 249.00 ИИИ эн... ШШЕ | m : 
Vena v 430 61008 wet color... 3845 454.90 MEMORY UPGRADES | 
arsa S 4/238 210MB mono... 5.1 15.53 "^ Г * 
Versa 8 4535 210MB pas color... (Ф науеѕ Simple 
ета S 4; MB act color...... 
Versa M 4/75 250MB dual cl. 248 ACCURA 144 internal уЛах...............................93.0@ TX - 
Dc чы JOMB Бах ——— zu tas a Lifetime Warranty! ЧА. 
Verna M 4775 34048 ie ct... a اله‎ 1197.02 AST Ascenna 900 AMB ————— A CALL! 


Versa M 475 540MB hires бї'......................-$2 
Versa M 4/100 340MB act союг..................... 474 
Versa M 4/100 B10MB act color .....................5648.Т70 
Versa M 4/100 540MB hirad color ...............5517.84 
Versa M 4/100 540MB ug соют..................- .5419.08 


НР LaserJet 4L 1MB.............. 

HP LaserJet 4P 4MB 
HP LaserJet А 4MB., 
HP LaserJet 4 BMG.. 
(BM ThinkPad 500 4MB 
IBM ThinkPad 500 8MB 
IBM ThinkPad 755 4MB... 


= — 
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Roady 4/66M 420MB 2X СО........................1525.19 
Ready 5/50M 420MB 2X СО ......................... 1849.94 Tos 
Toshiba اا‎ anti — 


PACKARD BELL Laserjet 4M plug... rnc 1957.13 [ldem 
' LaserJet 4SI .. n 2906.35 
Force $269 4808 "LE | aml ЕЕЕ zit еге п 


Force 54CD 4/66 420MB a НЫР сЕ 


T— COST. ' Deskporte ES VERE , Резе call for other applications. 
LabelWinter ЛМ... ses AG Deskporte Fast ноне TRA 
' casa T | Deakporta EP —— Call today for current pricing and availability! 
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| FAX (708) 465-6800 ©1995 COW" Computer Centers, inc. BYTE 1178 


Circle 165 an inguiry Cari- 


Wrhe | 
| Databri 


| The newest addition to Datalux's family of space-saving computer products! 
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| 
This 1.4kg unit measures only 26x 12x5cm (10"x5"x2"], yet is powerful — 486SX 
to 486 DX2/66 with local bus video. Intended for situations where space saving is І 


most important, it provides a rugged, portable, flexible РС 
solution, bridging the gap between a laptop and a 
desktop PC. Databrick drives both VGA and Datalux 
EA LCD monitors, making it ideal for industrial control, 
vehicle, POS, institutional and presentation 

га systems. It can be configured as а diskless unit 
(booting from PCMCIA devices or from a network) or a stand-alone system 
with hard disk, powerful enough for today's CAD or desktop publishing programs. 
Hinged lid is removable. 


d | Orders and Information: 1 800-DATALUX 


! 24 - hour faxed data sheets: 703 662-1675 | | 
Space-Saver LCD Monitors 
Datalux stand-alone monitors are available in both 1.8 | 


Keyboards 
2 kg. desk/wall (which folds for portability) and 2.7 kg 
mobile/industrial, 64-grey shade, mono or 256 color 

DUAL SCAN versions. Both are 9.4" diagonal 640 x 
480 VGA and can be fitted with optional touch 

Screen with integrated touch controller. The 

mobile/industrial unit (pictured with swivel 
| The popular 1.0kg desk and mount] is in a rugged aluminum housing with sealed front bezel and 

.4kg portable flat models controls. All models plug directly into the Databrick or are supplied 
| save 60% of the normal with a 16-bit ISA bus controller. 
| desk space, with fulltravel, | 


кы еш! a‏ کے 


tactilly responsive keys. 
LI Footprint is only 28x 16cm 
| [11 x6"), but the 100 keys 
| have standard left-to-right 
spacing. Both models are 
i XT/AT/PS2 compatible and 
are available in many 


Desk/Wall Package 

The Databrick combined with our LCD monitor is an 
ideal solution when you need a complete, compact 
PC and screen in a single unit. When folded or d 
mounted on a wall, this 4 kg unit measures only 


29x24x1 Icm (4.5x9.5x1 1”} and is rugged enough Г 
to survive as a touch system in harsh environments 


languages. such as kitchens or factories. 
l 
DATALUX Corporation Datalux International, LTD 
i 155 Aviation Drive Euro House 


Winchester, VA 22602 Curtis Road, 11 Old Water Yard 
Phone (703) 662-1500 Dorking, Surrey, UK RH41EJ 
Fax (703) 662-1682 Phone 44 + [0] 306-876718 


Circle 171 on Inquiry Card. 


PC-EXTENDER е” 


Extend the distance between your PC and a | Add a second keyboard, |, monitor аг аа 
keyboard, VGA monitor, and mouse.up to 250 feet! | to da | I C up to 250 feet awa 


" Lor. d 


ports PG/AT, PS/2 and 100% curipatitiles 


“Combine monochrome nnd soe 
YGA rranitars 


Mouse Support available at 
both local and remote 
Workstations 


«- Switch selectable 
privacy mode 
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P . Offers iur from RGB. color Aa SERERE del Mem 
to gray-scale | Fab.14-16, 1995 Booth #115 
CeBIT in Hannover, German 
March 8-15, 1995 Booth #M9, M10 
Networld & Interop In Las Vegas NV 
March 28-30, Booth # 5839 


Announcing Macintosh Sup 


Open up a new mme of applications for 
your Macintosh! The new Medlator"" for Macintosh 
allows you to connect any of these PS/2 compatible 
Cybex products or PS/2 peripherals to your 
Macintosh computer. 
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PC-EXPANDER Plas” 


Add up to 7 keyboards, monitors and mice 
to your PC up to 250 feet away! 


Control up to 96 file servers with just 1 
keyboard, ait and mouse! 


Supports all 100% IBM compatible computers 


New KeyScan" feature for keyboard-controlled scanning 
Jumperless support for analog (VGA) and TTL video 
Add a second control center up to 150 feet away 


Each unit controls from 2 to 8 PCs; 

cascade up to 12 units 

. Selectable 
privacy modes 


e Automatic 
keyboard and 
mouse switching 


Cybex Corporation 
4912 Research Drive Huntsville, AL 35805 USA 


(205) 430-4000 (205) 430-4030 fax 


PC, PC/XT, PC/AT, PS/2 and IBM are registered trademarks of IBM Corporation. Macintosh 15 a registered 
trademark of Apple Computer, Inc, Microsoft and Logitech are trademarks of thelr respective companies. 


Circle 167 on Inquiry Card (RESELLERS: 168). 


AutoBoot™ feature boots computers without user intervention 
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Satellite Notebooks and 
Satellite Pro Series (selected models) _. 


Model Processor Screen Hard Drive Price i | 
T1960 4860Х2/50 9.5" Dual Scan 320MB $2329 a 10 nese 


а 11960  486DX2/50 8.4" Active 320MB 2799 à Prod 
e [T2400 — 4B6DX2/50 9.5" Dual Scan 250MB 2469 

«= | T2400 —486DX2/50 9,5" Dual Scan 320MB 2629 
© | 12400 4860Х2/50 8.4" Active 250MB 2959 
4 | 72400 4860Х2/50 8.4" Active 320MB 3219 
e| T2450CT 486DX4/75 9.5" Active 320MB ^ 4239 
û | Т2450СТ 486DX4/75 95" Active 500MB 4529 


Business Lease: $85/mo. 


IBM v МЕС 274700, T4800 and T4850 


A. Brilliant ge: display with local bus video 
TOSHIB Д А 2 PCMCIA slots (Type 1l, Туре) 2s low 35 
‚А Microsoft Sound System, built-in 
> microphone, audio out port $3399 
eee А MS-DOS, Windows for Workgroups 3.11 
г. UltraFont, Indeo video compression software, 


" and Run Time for Windows АБЕ Р: oc 
АДАДИ ноне Processor Screen Hard Drive Price am ` 10.4" Active Matrix" =ч, (= "m 
| r T4700 4860X2/50 9.5" Б Aoive — 320MB $4369" 320MB $3309 Ton X 
роь, T4800 486DX4/75 8 Active SOOME ys: d . Color Display “= 2 < таво 
“re? © 74850 4860Х4/75. 10.4" Active 2008 5198. js 


Guaranteed Lowest Price W. 14850. -486DX4/75 104 Active, -772MB 5569 
<" The Best Brand Names VER г. Price includes instant rebate. iter good: while Supplies last. 
_; 30-day Money Back Guarantee _ | ea кы Business Lease: $112/mo. i 
Never a Restocking Fee EM | 
30-day Price Protection EN | 
PC Computing Five Star Award _ _ 
rae 8 ompa Texas Instruments 
. FREE Hardware Configuration __ | 
FREE Software Installation =| _ Mf. Келе - | ' 
Same Day Shipment _ EE _ | ! 
Pre-installed Software Discount E | | ax 
All Major Credit Cards Accepted j TES a - ПЕ Elite i TravelMate 4000M : 
Never a Hidden Surcharge | А 4/8MB RAM exp. to 20/24MB врх, ^A: Brilliant color display ( | 
$4.95 Shipping on Most Peripherals ШИ s ERU LA adapter a | [) і. » 4 I6 bit sound Se с ie 
Compaq Authorized for Direct Marketing ЖЫ | md А Integrated Pointing devi 
cr Hi А 2 A ga Il'or 1 E Type N PCMCIA slot PR чиш А: `2 Type ll or 1 Type Ill PCMCIA slot 
90 Days Same As Cash _ | ^ MS-DOS 6.2, Windows 3.1, MS Video Processor = 
Low Cost Business Leases — TES nm for Windows Run Time, itg 5 Hard Drive Price 
| _ Customer Satisfaction Is Top Priority FES | - 4%0240 8, T Active 170MB “39 | ; nd de AnaS 8 4 MB 4059 us 
| -486DX240:. 8.4" Active . 340MB ..36808 с - ^... 486DX4//5 ha Adv 455M8, .4249 P 
| E NM SP enar Eo CN Z ЖОЛИ O° Acie 525MB 5549 d 
4850ХА75 - 95 Ade 5108 589 Business Lease: $94/m0. a 
E . | TravelMate 4000M 
Business Lease: $100/mo. CE Multimedia 
Contura 400 ji 
A. 486DX2/40 processo as low as 


А 4MB RAM дарга to 20MB 
P n 11 or Type 11! 


A. Large Mond trackball 
A MS-DOS, Windows 3.1, 
Tabworks, Lotus Organizer 


CD-ROM Docking 
em 


pam аө pee aha Senn ишш 
Е. | B 4" Active 250MB 3119 i Portable CD-ROM docking system. $81 Оэ т 
CALL TODAY! | Business Lease: $90/mo. боша 400 ж DOS рее. БОШ drive 
‘= A Built-in speakers Aia 
800-298-4727 COMPAQ А SCSI 11 connector 


International (508) 624-6400 


TEXAS 
INSTRUMENTS 


OR CM. 


и; T 


43 


лс Сап? Beat Its Value 


А LARGE, 10.4" Dual Scan displays 
А 4MB RAM expandable to 20MB - 


- A Removable hard drive and floppy drive - 


a 


А 2 Type ll or 1 Type li PCMCIA slot 
Model - 


486DX2/66 10.4 Dual Scan 340MB 2539 
. AB6DX2/66 10.4 Dual Scan 510MB 2689 


Business Lease: $88/mo. 


ntia 900 


” ASC 
Em 10. 4" Active Matrix 
= screen ? 


Ask about our leat 


Comp : 
Advantage Multimedia Bundles! i 


T, AST io 0 are trad Take ot- 
AS PAST mane. Ail ОНЕ reserved: 


Hewlett-Packard 


 Ascentia 900N — 


. А 486DX2/50 or 486DX4/75 _ 
processor 


А 4MB/8MB RAM exp. to. 32MB.. 
A 2 Type ll or 1 Type Ш PCMCIA slot 
Model Screen 


Model 343W 10.7 Dual Scan 340MB 
4/75 Model 513W 104° Active — 510MB ‘ou 
- Business Lease: $100/mo. 


Ascentia 900N 


Quality Notebooks and LaserJet/DeskJet Printers 


HP OmniBook Notebook PCs 
4000 Series (selected models) 


“DeskWriter models available 
for Macintosh  - 


HEWLETT? 
PACKARD 


Processor Sereen Hard Drive Price 
4860X2/50 - 10.3" Dual Scan 340MB $3349 
4860X2/50 10.3" Dual Scan 520MB 3729 
= 486DX2/50. 10.4" Active 520MB 4839 
486DX4/100 10.3" Dual Scan 340MB 4069 
--486DX4/100. 10.3" Dual Scan- -520MB vp 
486DX4/100 10.4" Active ` 340MB 
486DX4/100 ` 10.4" е PEGN 3559 HP OmniBook NotbookP РС 
j co — —— — _ HP LaserJet Printers , 
— HP LaserJet 4L $499.99 — 
i ; HP LaserJet 4P 959.99 
| к 1 HP LaserJet 4ML 1019.99 
fw T НР LaserJet 4MP 1379.99 
HP LaserJet 4L Printer | 
НР InkJet Printers — 
HP DeskJet 320 $299.99 
HP DeskJet 320 
w/Sheet Feeder 359.99 
HP DeskJet 540 289.99 
HP DeskJet 560C 479.99 
HP DeskJet 12000 


HP DeskJet 320 Printer shown with X4/100 104° 
optional sheet feeder and colorkit оо 104, tone 


HP OmniBook 600 Notebook 


PGS also available 


800- 298-4727 


Hard Drive Price. 
450 Model 43W. 10.3 Dual Scan 340MB $2719 

Screen Hard Drive Price 450 Mode! eH 35 Active 340МВ 
486DX2/66 10.4 Dual Scan 250MB $2399 


4B6DX2/50 9.5" Active 


$T 


з 


>> >> - > 


We stock a full line of 
| NEC Monitors, CD-ROMs | 
| and Desktop Computers f 


Pentium Power and Unparalleled Displays = 
as low as — 


$3989 


` Versa M and Versa P 


` A2 Type ll or 1 Type Ili PCMCIA slot 
A Removable hard drive and floppy drive 


А Removable screen 
. A Integrated speaker, microphone 


А MS-DOS, Windows 3.1, Windows Sound | 
.. — System, Video for Windows Run Time | 
Processor Hard Drive Screen 


A Only 4.7 Ibs. 


Processor Screen Hard Drive Price 


4865Х/33 9.5" Dual Scan 210MB $1429 


4865Х/33 9.5" Active 210MB 2179 
486DX2/50 9.5" Active 260MB 2369 
350MB 2549 


Price 
486DX4/75 340MB 9.5" Dual Scan $3589 
4860X4/75 540MB 9.5" Active 4729 
- 486DX4/75 540MB 9.5'High Res. 5099 . 
4860Х4/100 B10MB 9.5" Active 5569 a 
. Pentium 75 540MB 9.5" Active 5389 TEE. in FU LY 4A 
Pentium 75 810MB 9,5" Active 5899 Sri 4 ШЫГ АҢАА ЫЕ я 
Business Lease: $118/mo. _ р Жа 
= Versa © A 4MB expandable to 20MB 
|| A Upgradable hard drive mias ll or 1 Type : PCMCIA slot 
"^ А SurePoint integrated pointing device ` A Built-in trackball : 
. A 2 Type Il or 1 Type tll PCMCIA slot A MS-DOS 6.21, Windows 3.1, 


с птосезваг screen Hard Drive Price 


ual Scan 24 
тете 95' Dual Scan 340MB 2669 


486DX2/50 9.5" Active 250MB 3199 
486DX2/50 9.5" Active 340MB 3399 
486DX2/50 9.5'Active 540MB 3779 
486DX4/75 9.5" Active 340MB 3879 - 
486DX4/75 9.5" Active 540МВ 4199 _ 


Business Lease: $52/mo. | Business Lease: $92/mo. 


BM 


Premium Performance and Rock Solid Support 


NO’ Think ARS СЕ ( — 
Ё Шыр, kPad 20 GE Mt 


A 488004100 processor w/16KB cache 


-A ВМВ RAM expandable to 40MB 
; Bp БМВ! or 810MB removable. 
` Huge 10. T brilliant screen (active or 
dual scan) 
Built-in sound, speaker, microphone’ 
Built-in 14.4 data/fax modem 
Infrared ports for wireless data transfer 
Built-in telephone answering machine 
& speakerphone —— 
` 2 Type 11 or 1 Type tll PCMCIA slot 
Over 15 popular software titles included! 
Шет рен is inii ThinkPad755CD 
Removable full-size CD-ROM drive, 
enhanced video, stereo speakers, 


MiDl/joystick port and lots more 
multimedia software! 


ThinkPad 755 (selected pw" 


Processor Screen Hard Drive Price 
‚ 486DX4/100 10.4" Dual Scan 340MB a 
- 486DX4/100 10.4" Dual Scan 540MB 5129 
* 4860X4/100 10.4" Dual Scan 810MB 5659 
¬ 486DX4/100 10.4” Active 340MB 6049 
~ 486DX4/100 10.4" Active 540MB 6429 
810M8 6959 
* 486DX4/100 10.4" Active 540MB 7349* 
` 486DX4/100 10.4" Active 810MB 7879 ° 


* 755CD features BUILT- IN CD-RDM drive 


. Circle 203. on Inquiry Card. 


`. 486SU33 -9.5° Dual Scan 340M8 
486SL/33 84° Active 


` ThinkPad? 360 and 360E 
ebooks 


| — A 4MB RAM exp. to 20M8 


A Modular design digi par 
drive & LP Ka 

А 27 i" Type Ili PCMCIA slot 

AT int Il pointing device 

A IBMDOS 63, КУПОН 3.1 and 


. A Port Replicator and Docking Station. 
available 


Processor Screen Hard Drive Price | 
28650733 9.5 Dua Scan 170M8 $2199* 


170M8 
4865033 — 8.4' Active 340MB 
4860Х2/50 .9.5' Dual Scan 340M8 
486DX2/50 9.5" Dual Scan 540M8 


486DX2/50 8.4" Active 340M8 
486DX2/50 8.4" Active 540МВ 


“Includes FREE Carrying Саве. 


— p “ЭШ у= 


ThinkPad 75560 


OPIER 
CANON 
F41-2302-100 ............. $ 75.00 


F41-4102-710 .............. 100.00 
F41-4214-700 ............... 


NERS 


We Carry 


LOWEST PRICES 


Prices in US $ from America's Leading Exporter 
DISKE] TES (10 per box) RICOH 


TOK BASF MAXELL M 
By" DSIDU DS/DD $3.15 3.15 3.35 3.35 
5%" DS/HD 4.75 4.35 5.35 5.35 
З" DS/DD 425 4.95 5.25 5.35 
3/2" DS/HD 


ALPs fi 
BASF brother 
Canon 

CENTRONICS 
@ CITIZEN” COSSVER 
CREATIVE LABS INC. 
CURTIS  Dataproducts 
080000 Dysar 
EPSON EXABYTE 
FACIT ka FUJ 


Gi GRANAM MAGNETICS 
GENICOM 
Ea ІВМ 
(MEGA [f Koa 
ЗМ м. TALLY 
maxell MICROSOFT 
Nashua NEC 
OCLI OKIDATA 
olivetti OLYMPIA 
OTC PACIFIC DATA 
Panasonic 
EPolaroid GMs 
wick 


Qume. RICON 


AY Seagate 
SEIKOSHA CORON 


eet э ewer Ф Ээ = een 


wearers з пт Фет о ө э э © 


а oh b? * BA b ® » $ 9» "Wc р е в 


*"*"29»»^»2*95«u*14v"9224H529392 


**"*4»^»8395»22"uÀu95]*-559À8 


OSISTA ................. р 
eer А 27,90 
no ............--..-.- 76.90 


ИНЕТИИ cO $ 12.25 
STOTT curser ane 5.25 
DIN ................... 


51/4," 

5!A' DS/HD 
3'^" DS/DD 
3" DS/HD 


DATA CARTRIDGES 


DESCRIPTION 3M MAXELL 
DC-2120 $ 9.59 9.29 
DC-6150 11.59 11.29 
DC-6250 14.59 14.29 
DC-6525 18.59 18.29 


STREAMER CASSETTES 


MAXELL IEAC 
С5-600 HD $ 10.25 | 60 М8 | CT-600H. . $ 11.75 
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LNO3X-AC TONER KIT ..... 
LNO3X-AD OPC KIT ........ 114.75 
TK-50 TAPE CARTRIDGE .... 16.75 
TK-70 TAPE CARTRIDGE .... 2675 
TK-85 TAPE CARTRIDGE .... 27.95 
RA60-P DISK PACK ........ 595.00 
Dec Ribbons & other supplies 

Please call for the lowest prices. 


IOMEGA ветош Cart) 


5%" GOLD 20 MB 
5'4' GOLD 44 MB 
5 %" GOLD 90 MB 
5 ¥" CLEANING KIT 
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С5-600 XD ..11.25 | 150 MB | CT-600N.. 16.75 
CS-600 SX 600 MB ! CT-600F .. 


.. 17.25 23.75 


4 MM & 8 MM CARTRIDGES 


DESCRIPTION IRK SONY EXABYTE 
4MM 60 Meter $5.25 5.95 — 
4MM 90 Meter 6.25 7.35 — 
BMM 112 Meter 5.95 7.45 10.75 


OPTICAL DISK 


DESCRIPTION -MAXELL VERBATIM SONY 
3.5" 512/128 МВ $19.75 20.75 22.75 


.20 1348330 $ 
. 45.30 1348331 .. 295.00 
. 11.40 1348347 .. 170.00 
1040930 ... 7.50 1348349 ... 37.00 
BC-01 INK CARTRIDGE .. 1299095 ... 1.70 1380200 .. 143.00 


3.5" 512/230 MB 33.75 31.75 34.75 BC-02 INK CARTRIDGE .... к 1299790 ... 9.90 1380520 .. 160.00 
SONY. stor 5.25" 512/1024 MB 5775 58.75 62.75 81-481 INK CARTRIDGE .... 11. 1299845 ... 3.90 1669113 ... 15.00 
&TDK 5.25" 1.3 GB 7075 7175 77.75 [BJI-842 INK CARTRIDGE .... 14. 1299933 .. 13.80 1669115 ... 60.00 
SYQUEST " BJI-801 INK CARTRIDGE ; 1319308 .. 11.80 1689151 ... 6000 
EPS/SX TONER HP 92295A .. 59. 1257 TAE 270 ТС - me 

Tektronix ЕРІЛІР TONER HP 92275A .. p" i I 
TEAC. Ш HEWLETT PACKARD 1361195 ... 1.50 70X7002 .. 175.00 
... 8.40 70X7003 ... 17.00 


herunens TOSHIBA 
TRIPPLITE 
Verbatim 


and many more 
OEM supplies! 


INK JETS . TRANSPARENCY /PAPER 
HP51604A .. $ 8.50 HP51630Z.. 15.75 
HP51606A ... 20.50 НР516305 .. 45.75 
HP51606C ... 23.50 HP51636G . 37.75 
HP51625A ... 22.50 HPS2261K.. 52.75 
HP51626A ... 20.50 HP17703T .. 35.75 


LASER TONERS RIBBONS 
HP92275A . $ 57.95 HP92151H .. 4.25 
НР92274А ... 53.95 НР92155А .. 11.75 
НР92291А ... 99.95 HP92155L .. 13.95 
HP92295A ... 63.95 НР921565 ... 8.45 
HPS2298A ... 93.95 HP92154B. 109.00 Ji 
We carry a compiete line of HP Products. 
Please call for the lowest prices. 


TE RONIX (Phaser Ili supplies) .. 28.40 70X7280 ш. 33.00 


016-1123-00 COLOR STIX BLACK ... $123.00 ... 5.30 70X7281 .. 121.00 
.. 28.90 70X7243 .. 363.00 
.. 27.50 70X7244 .. 276.00 
... 9.40 70X7285 ... 83.00 
. 12.50 70X7286 .. 379.00 


016-1219-00 TRANSPARENCY FILM .. 118.00 


| ALL LOGOS ARE THE 
PROPERTY OF THEIR 
| RESPECTIVE COMPANIES 


(CALL FOR OTHER TEKTRONIX ITEMS) 


800 MB WORM OC-800 ...$ 103.00 
650 MB POLY 512/1024 .... 89.00 
650 MB GLASS 512/1024 ... 109.00 


5050002 . 


HIGH-CLIP 5051005 .. 1 GB POLY 512/1024 .... 93.00 
SO51009 .. 1 GB GLASS 512/1024 ... 139.00 
PREFORMATTED PANASONIC SO51011 .. + E POLY 512/1024 .... M pe 
MF2HD 3.5" HD KX-P115 RIBBON ............. $ 6.69 ў © ШР ЕЕН. re 

ù KX-P155 RIBBON ............... 6.69 CLEANING КЇТ 
1.44MB DISKS КХ-Р4450 TONERKIT ,.......... 28.69 OC-B00 DRIVE CLEANING KIT . $ 43.00 
KX-P4450 DRUMKIT ........... 115.69 MEDIA CLEANING KIT ......... 26.00 

10 PER BOX...$3.70 5020002 ... 


(CALL FOR OTHER PANASONIC ITEMS) S020025 ... 


EXPORT SPECIALISTS 


r TERMS: C.O.D., BANK DRAFT, 
PRY STARTECH 4 TEL: 619-278-2600 WIRE TRANSFER OR ЫС AT 
RR T. P.O’S ACCEPTED FROM 

COMPUTER SUPPLIES FAX: 619-278-2780 RECOGNIZED INSTITUTIONS ON 
NET 30 DAYS. PRICES ARE SUBJECT 
5575 Magnatron Blvd., Suite G TO CHANGE WITHOUT NOTICE.WE 


CANNOT BE RESPONSIBLE FOR 
San ت‎ CA 92111 USA TYPOGRAPHICAL ERRORS. 


Circle 181 on on Inquiry Card ( RESELLERS: 182). 


With VM/386 version 3.1 you will I гели new heights in боом, VM/386 
is an multiple award winning Multiuser/Multitasking | DOS. product that allows a 
single host 386/486/Pentium PC host to act as a true MultiUser and/or 
MultiTasking server. The SingleUser version allows the host PC to run multiple. 
` applications at the same time. The user has complete control over their m 
operating environment. Since VM/386 version 3.1 supports Windows 3.1 E 
 DPMI programs it also supports standard DOS applications. You may run: 
windows in one session. while running a DOS communications program n 
another session, — | 


_ included free with all versions of VM/386 is Netpak which allows all sessions 
es i Novell, other networks, CD-ROMS, and other devices. 

: ay rhe Multiuser version includes all of the Capabilities of Single User and 

| enables üp to 32 users fo share a single host PC. The users can be local or 

remote, serial terminals, graphic stations, or PC's all sharing the processing 

(Me a power and peripherals of the host ‘computer. Applications can run up to 10 

{їй ies faster than ona Local Area Network. Other features include: 


= Remote Management A = Uses MS/PC: DOS B Low Cost 
Er MT | True MultiTasking for all m Free Terminal Emulator ш Printer Sharing 
J£ users. E a -o with. multiuser version N Hard Disk Sharing 
No hard disk ee natin и Increased performance _ лж. Modem/Fax Sharing 
Simple Installation EN ш Connectivity support п CD-ROM Sharing 
Local or Remote ш Low Мацею. т в „Оет сорта Sharing 
Capabilities “=з РИА ы EN 


With more than tens of thousands of Шарль worl e vid M/386 has 
become a market leader in Multitasking/Multiuser solutions. Applications 
include: process control, manufacturing control, Retail Point of Sale, 
Accounting, Wordprocessing, раіараѕё, Bullétin: Boards, Automotive, Video 
Store, Restaurant, Software Development, insurance, Medical, Dental Office, 
General Business, Remote Access, and many more. For more information on 
VM/386 or the dealer nearest you please contact us at: 


IGC, Inc. Phone (708) 364-9200 15, 1995 
2 180 Crossen Avenue U.S. Sales (800) 866-5597 [C CeBIT'95 


Elk Grove Village, IL 60007 Fax (708) 593-2790 USA Networking Pavilion 


U.S.A. BBS (708) 593-2789 Hal! 11 
Stand B38 Booth E4 


Circle 195 on [nquiry Card (RESELLERS: 196). 


WE WILL 
WE ACCEPT PO'S 
FROM QUALIFIED FIRMS 


m — = = 
E S ы ЕМ ЕМ MORY. =j] 
ont = 8 me - 
3208 1800 900 800 00 
JK (33v) - - 14 50 - 
$81 - 1100 900 +00 
64Кы - 100 906 2m 
1624 - 800 700 & O0 
11808 - 5900 33.00 2300 
oT. ГА e ECT PS да жа жа? | 
individua D-RAM Chi s INTEL Math Chips 
Ы Аш, 
мш FOR та û APPL 
28 нас | = 2p 
{Megat - {в {в iB (М 8007-1 79.00 
м! - 4B жк Яш - 80287-XL 49 00 
gt eu < — HO 29 nm - Ш 
OC HEN RENE 7D дю 
r - i5 392 66 - 80337-DX (Does 74.00 
23а унес Др) = - 26 HB 1:95 B0487-SX (Does AH 249 00 
aap E Na uo - - intel SX (Does АЛ €200 
Din - 25 18 25 28 (amas) Моро 69 00 
— Zo 7 3 ОЛ ui RISK 39 00 
416507 = - ию - = Intel 205Х 43 00 
Tait де o | "0 ню - - Lowest price on Intel overóriwe chips 
AMBRA | 
Ambra 40 A/V16 Meg 175.00/369 00599 (0 
Ambra NC 42551 2/8 109 01/209 00/449 00 
Amira М Seren 4012/16 Мед 89. 00/349.00/549 60976 00 
3 لك‎ SLE II awe азо 
таў 75, W100 vent 209.00/99 00/659 00 


CYRIX DRX" 386 to 486 Upgrade — 


сю ck Doubler 


CX486 ORx?-16/32 .. ... .229. 
CX4B6 =0 ت‎ 229 


" Single chip epgrads votis 00 
* Chock éoubling technokogy 00 
* Corspulibis with indueriry rtandard IBI CPU socket | CX486 007-2550. 00 
* Cornpalibie with DOS, Windows, 2X, 05/2 1.3 and 2.4 | ©0486 ORx?-33/66 .......279.00 
MA een, © заха 1632... 239.00 
r 00 


CX486 SRX2 20/40... 
rima etsi р акы Cx486 SRX2 25/50... ...239. 
DIMM MOD DULES | 
чмеуймерлёме ..... Tess pu ce een | 194369799 
| SIMM MODULES (Add $5.00 for SIPP) | 
oar саня TONS MENS 100М5 
НЕК | - 4800 4500 4200 4000 - 
Wei: H 9 chip - 49.00 4600 4300 410 3900 
- - 15400 14900 13900 - 
тема a V (9 chic) - - - 665 00 - - 
70 DINI СТАДА /FICA! " 
| 79 PIN SIMMS (EISA) 
i ы” T oux 
256 x 36 1 mg - - - 69.00 5900 - 
$12 x 36 2 mg = - ~ 9400 84.00 - 
do pda - - 18400 17400 16300 ы 
2x 3b 8 mg - - 359 00 900 33300 - 
4x36 16 mg - - 55900 53400 539.00 ~ 
8 x 36 32 mg ^ - 114800 109300 ~ - 
18 x 36 64 mg = - - 2349 00 - - 
!x324mg - - 15900 154 154.00 - 
7 x 32 Û mg - - 32900 318. 318,00 - 
4x32 138 mg - - 9.00 479 00 479 479,00 - 
RIX FAS \SMAT H 'H PROCESSOR 
e ДАК ТЛ wittel — 
83087 -4WMAH? ~ 79.00 8$3087-33MH: - 49.00 83S87-255X Ver. - 49.00 


83587-335X - 85.00 PC Weeck'" rated = Over all math chips 
B Year Warranty- “Ali Dewaward Compatid: 


/—— ^ ASTMEMORY — — 


| 


AMT. UPGRADED AST FART г 
Bravo LC 425$ 4/33, 4335 4504 46d — 4Meg 560987 -002 17400 
84е) 50097-0033 ) 2л 33000 
TAg 500987 -004 619 00 
Teg 5400987 005 1399 00 
Ртетчит 49625 25€, 33, E 
346/3JTE, 486/25ТЕ. IITE 
Prem Sery, Prem Il 38680020. 25 
Prem 1380925, 388/33. 40& 33 4065070 ВАМ 300790-001 398.00 
Premium 306/331, Prom 386916 t4 pn 
Prem 11 3866x720, 2$ wj эгат 109.009 
Precreum 356/25, 33 396/337 3865x256, ім §00780-003 5900 
Prova 4335, 4/33, 4400, 4060 tie; 5159-0902 37200 
Premi s] 501159-003 789 oN 
Pronat 3239 501139004 1440.00 
Prema (ther 501199-005 3111.00 
ABT Cupid 84 0-329 50818-01 Е. 
F == TR жа] 
"431 NITI Н E ME а 
اڪاڪ‎ Т MORY Y. n MOD ODULES — | 
MODEL “AMT. . UPORADED AST PART PARTS —— Pf PRICE 
738633 2 33€ ТЫ ZAXBOOME 59 00 
Bi 2. 33E. 486/25E Mo ZASBDOMK 180.00 
2м 2-605-۰1 modules 11900 
Г ФАЗ 
MAGNAVOX | 
206738657 -16, 3805-20. 4865X-20 & 386-33 MI ave 72PIN SHAM: 
1MEG - 59.00 AMEG - 16000 SMEG - 349.00 


16MEG ~ 659. 00 


| МЕА RDS 
I MEMORY AAT PLU ФАА —— 


| 18 BIT MEMORY BD. FOR 286, 31 HE « K- -BMag | Bd 40 UM Compat «New 5 | 
Үг Wart Convent, Expnd & Extnd Memory * Supports DOS, 052, LIMEMS & | 
EEMS © Versatile Split Memory Addressing * Operates wCPU Speeds to м M 
Supports Desqview. Multitask operations ° Bd. made by Boca 
DK ~ $84 00 2Meg ~ $153.00 4Meg - $239.00 Mag - $399. К" 


BOCA ХТ 8 BIT BUS 
фалеа memory for XÎ = Lim 40 compal. 0-2Meg • Uses 7561-109 
OK- £91.66 Meg $189. 00 Zia - £229.00 


] 
= T ~- “TET - " rr | 

“ГЕ eli B = © BITI га 
BN ШУ рї: EXPAN JF BE 


IC U"ETESDUECUUUMCIUIIETOEGTTO | 


uu m m sath iy to L- | 


AC, - і В MEG EAFAM SIOM 


| Ет for af 18M 
PS2 50, 502. 60, 555Х 655% 15 Bit, 4.0 LIM Compat 


OK = 119.00 2Meg - 199.00 4Meg -283.00 8 > 


310-539-0019 ee 
FAX: 310-539-5844 «0/6 io Сите 


TRY TO MATCH OR 


_ PRICES MAY , b 
Circle 197 on жее Сага (RESELLERS: 198). 


_CHANG NGE YOUR 286 TO ТО А 486 | 


= ы — — — a- 
« Features BMD £86 5.07 Processor, Соса = yon) ل‎ 239 00 
S5 o Bb 16x of interna! Cac^u ЗА тре) 2550 MH: 235100 


Seo 
L IBM Poll, PS/2 ‘MEMORY | 


a mt سے‎ 


ШИ PART NO. WORKS атн MOOR, BO. 
30/5343 15170) PD: 
3085360 [24€] E 25-286, 80 MTHS Bb 904 00 
ال‎ i 7900 
es] 311.121, 31 Cat : мо) 
© 51069 (tg ЕЙ ber wt at Rn чар 
555 695 X 1704130, OUP 438% 
5450608 ) 7АЙ, iat Bot 8-61, BSX 345 4®х Va PL HST 92.00 
TRUBS 15 | 25 % 0 
347933 (4 355X, 405K 355X, £950 505 655 175 00 
BITQJI7/22G7199 {4heg) 55SX 5515, 65SX Mx Mex 345 175.00 
1957035 (5126) P 51-208 ¢ 00 
In PS1 & Р/51/3485Х-2121 t09 00 
(44406 PSI & Р/51/3855Х, Моси 2121 18$ 00 
О (идео Expert. Consuftant, Willow 175 00 
9267201, 37 (ieg) Угла Pertormance PC Server АЛЕ 375 00 
iio бше) Vatue Point Pertarmance PC Server 446 TH 00 
6061622/92G61204 (1де) Viive Point Performance PC 602 00 
9267205 (32149) Value Port Performance PC Server 466 1239 00 
(Мес) 134 57 57590 95 P-75 SSLC 90 00 
Value Port 77 4860X2. 1555х SYR 
64301280201200 (Map) 57SX, 90, 9$, P-75, SLC, 56. SESLE, P/S1, 3865X 1500 
Mod-1123. 213 Yat р: 77, 
обид ug Кеч ex ——— 330 
5013079267202 $15X. P-75, 67516 339.00 
| Vila Pte 7 456K, SVR 85 
6451155 (£409 асс] 48& 90Р. ран) 19800 
6451159 е) <a 95XP. ФА (тай in рып) 139900 
1 beg occ) _ 9595 ОРТ 749 00 
a3 OW 2 АРТЕ "DV 
ТҮ; NO T EBOC 91 & LAI PTOP PN AE! MORY 
8189098 (4Meq) Thwápad $00, $1005 (3 3 oF) 200 00 
8159093 (E1463) Пжёга1 509, $1005 (3 3 vol) ма ой 
8189113 (161400) Thirkpad $10CS d volt; 863 00 
790999 (2Meg) X49, N335X. PS 103.00 
79€ 1000 (4Meg) хад N335X, PS Note, Thog 250, 350. PS Nowe 42% 183 00 
Tf 1001 (228001 LEFI. 3354. FS Note 34508 
0761415 (4Meq] Тъейрай 750. SOC, 755 360,355. 340 456 199 00 
0761416 194} Тълїёрай 750. 750c 755 360. 355 300 450 343 00 
6662094 (164009) Taipas 750 oc 754 М0 MS MO 450 1190 
[allege Thwipsd 755 Denim botan à Асар 209 CUID 
14Me3 16 Me Adag Threpas 755 311.00959 00 
0761420 (Seg) CLSTLSN Lop. Thishogi 700 7006. 722 220€ x90 
(761421 (ле AS 1271р. Trina’ 700. 0006, 722. IC 329 00 
6060378 (£463) iraki 350 3506. PS Note CS 319800 
5060179 ( Mec) " зе, PS Мон C5 14900 
тки аа _ 129 00 


CHPO PART © 


Desk?ro 33611 SET. - 115144-001 in 
486/25. 486 лк Module 115561-001 399 00 
EL. Pro Moduli 116568-01 1399 00 

DeskPro 386331. 466/33. (Exp Bic) 11 1 279 (0 

Desi Pro 356.25, 386/20 1Meg Моде 113131-001 79 00 

4146) Module 113132 001 192 00 

DeskPro 3965-16049: Meg £xp B3 113433001 149 00 

Esp 84 113634-001 279.00 

1Meg Мойше 113648-001 79 00 

4Mog Module 112534-001 199.00 

Dentro Шом ASOD 1503 
Defro 386,255 р 

Meg Module 13131-001 7800 

fos ме 131324001 ‘9300 

DeskPro 788M 2964, 336520, Meg Modo 11 1 5300 
L7 n ом Moua {18600001 16300 
[| ٠ 

Мабше 128877-001 339 00 

Mec NM NE 

о 38/18 
AMeg Ka 108072-001 29 00 
1-2Мер Exp Ва 239 00 
Em e 1080; 477 (0 

DexiPro 258 2 исм i 33012 at a @ 

Prosigna 560 ти 15Meg K1 1 693 00 

Protart 100 550 ric 32149 KA 149312001 1244 00 

Proiunt 2000 4/30, 566 a Бақ кя 14913-00 2516.00 

Proiunt 4000 4/50. 5/66 кооз — 149911401 5739 00 

Рота 386 3255. 3/2525 1417357201 0 00 

Beg 111742-201 315.00 

Proines 486 4255. 413. 450, 258, COS 2MeQ 141653 -001 $500 

Erharced Probesa, Prowirto caries (Meg 141634 401 1500 

[d 141625001 190 

— i aan. Sieg 141685-001 333 00 

[7 бле 149120-001 599 00 
149147001 1190) 
w or 4 p 

| CON APAQ LAPTOPS & NOTEBOOKS 

{IETS pm 117081-003 179.00 

112256520 AMeg Мобиле 121125-002 X900 

LTE LiTE/20 25. 250 4Meg Моси 12976-002 20900 

LTE LITE/20. 25. 256 Мобу 129769-008 32900 

LTE ASTE20. 25 256 16046 Mad ig ' 799 00 

LTE LITE 4240/3130 ZSE: Meg Modus 142337-002 1% 00 

LTE LITE ЛЭС Aeg Module 142317-003 32900 

LTE ITE 4252; +6 Моб. Де ?-004 63500 

SLT286 وما‎ 110237-001 199 00 

1/386 ?Мер Module 118304-001 10900 
SLTAM 4440 Module 118305001 21300 
Concerta. LTE Erte iMag 144790-001 18300 

е 1447904002 36300 
16Meg 144790-003 69900 
Contora 320. 326 7м 133487001 99 00 
&Меў 139494 001 189 00 
840) 139499-001 39900 
Contura 400 4Meg/8Meg't6Mag 202-3897 19 
Contura 4/25. 4/250. АЛЫХ 4Мер 16520-00! 789 00 
Sieg 145521-00! 32900 
r— 146531-00! 699 00 
Ашта 425, A/33t 100522-00 154 00 
"ned 190627 001 355 00 
MA CALL 


Маз Шз бала отто ээг 


огт рые 

Ho want м 

a та RETR ош YUAN DO ий, NO REFUNDS Of SHIPPING 
ө ӨӨ 


96 wx. 


198% 


SECURITY WiLL CALL WINDOW NOW OPEN! 
NO SURCHARGE FOR MC, VISA AE & DISCOVER 


| . TOSHIBA|LAPTOP MEMORY | 

MODEL АМТ. UPGRADED РАКЕ c 
1489 189 
3 Г 
Sed 199. 
dheg 189. 


i 


—_ A 
HB 


598385 


1 BesssessssssssssssssessssERSS 


699 

Meg 339 
ме 707 
М 1549. 
Med 109 
44е 189 
3MeQ 185 
Em p 
2Meg 118. 
Meg 199 
мен na 
Ве 419 


ie 
we || 
4 


E. 
a 


Н 


33 
a‏ 
т‏ 
کین وا کر و 


ш 


Visual Media (CD Rom, Tape (н) 
(High tpeed SCS! Hi 199 
.Waeerener "(15 54 erro sani суб) 21% 


i Type 01 105 Mg Hard Drive 319 
" Type їп! 130 Mg Hard Orne 399 
Typs ut 170 Mg Hard Dove 439 


1OMeg-453 00 а 00 


RIN ТЕК | IME 3 MORY, 


Q0 5Мер-29900 


а 3 


шыч _ 0K Rs | 335 4 % 

ьт раг трт:‏ اا 
A WE. ©. TEM 2.4 tee] +‏ 
rant d E 2 з - - t - и! rS. -‏ 
^d = = -a g INSTOCK]‏ 
чатыш: Mk Na‏ 
HPE MELA ‘wae = 12 JE = та: |‏ 
нА " cs & : MITES‏ 
HP Desan je > ita tik: ie:‏ 
E DS EE SB © e © č > = „2 + ~‏ 
PEE t © СШ -B Е -‏ 
ےھ BM 19 1010 - = Bo = = e ~ INE‏ 
eM шш EF j ; RB. 34 te Ee 2‏ 
TENA Г С HE‏ 
gane: SERIES;‏ 
мя aft жаш - 2 2) EHIE‏ 
packard 1 = - 9 e a E = & sn a‏ 
Panne ATH ч : = СЕ E‏ 
Prae 44 - ~ = a = = = > = = ж‏ 
рар (AR) 6410 2 MU‏ 
E нали - EI Им‏ 
ш E CRDI e‏ بت E H 9700 - = E‏ 2 
um T - > a = o> = = >= == ^‏ 
NL | f: са - -‏ 
Maer рас - - = >» = = >‏ | 

iiis 


| 


> 
z 
4 


CODES Bar Coce Reader Fonts — 


BAR ч 99 00 
OESKJET SOLUTION for Dest 500 & Pins. 92 Fonts, 4 6 a 99 00 
WOM 4019, 4019€, FONT CARTRIDGE 209 Foats Turbo Card 105 DG 
TURBO 25 Comparatie to Paci Datas 25 CARTRIDGES IN ONE" 143 
Fonts зоту? wt Epron Acron Laser t and an HP Printers) 500 
TURRÜSCRI 109. 10) Saaba fonts to ley Pont bra 72 3 2D 2P 29 TP» 145.00 
TURSOSCRIPT™ 109, 109 *cs-5b« Fon to Агу Port Erw AFT T9 00 
a га ШМ 4019, 481 " нолае С]. 
& FINANCE CARTRIDGE — M: 8400 
DRI 400. 800 41 fonts, 11 typestyies 00 


SECURITY WILL 
CALL WINDOW 
NOW OPEN 


Mon-Fri, 8:00 a.m. to 5:00 p.m. PST 
Sat. 10:00 a.m. to 19:00 noon 


—— 


ma SMB & I 6MB SPECIAL 


B 
ü 

- COMPUTER Е 

| ü 

- 2X36-70NS 72PIN $308 / 4X36-70NS 72PIN $538 (Prepaid Only, Good for 30 days.) - 

8 [PROCESSOR B 

т UPGRADES MEMORY FOR ALL APPLICATIONS - 

n | ü 

ü ALL PRICES REDUCED! IBM Memory ELI] Memory 8 

- GUARANTEED LOWEST HARD deer cor А ЫЫ АШНЫ... „ИШЕ — — —— eo I Т 

| DRIVE PRICES Technologies Cosas ae cma Y Жу тг ыы и шины! 

AVBRA Enterpase 485, Hori 499, 4MB Module 112534001! $158 

ü IMPROVE PERFORMANCE Gora £86 (ой mojé4! ..... . BWA $178. Design 388-206 SE a 113645001 5238 | Ш 

7 ОРТО 500% PON and 38685 (2121) ..—..... ..... 2М8 ...9270035. 588 INLA Gystempro —— мв piston stoa] E 

ü аМ8 19279604 $178 ems 116561001 $373 | Ш 

в MACHINE TYPE UPGRADE PRICE РВ 30286/25/286, Adpt Brd 1497259... 512K ...30F 5348 _ $35 TMD 116555-001 5059, ү] 

a 286 (5-16 MHZ) ........ (IBM aB8SLC2-50MHZ) n- $238 2М6 305360 .. $88 — Systempro: Deskpro. 6 SKT EXP BRD WOMB 11658900! $263 | , 

3885X-18 820 (X2)..... (TISXLC2-20/40 MHZ) . ......... a $218 | | | P62 359X. LS, а05х,70-Е51:061; 125, Аби Erd 6450809; 34F2011; Сотрад MT. .2:4MB 120160001 gies | Ш 

3865X-25 MHZ (X2) ... (/BM-5LC2-25/50 MHZ)... 5718 TOTO SSDL sS 855SX. P70, 55,5. BSLS X Stsbon безго 286M; JEN: 3865/20; ZOH, Ponable 484c, Deskpro M, | f] 

3865X-33 mhz (X2) .... (EM-51C2-33/66 MHZ) rar: $358 1205 1 —— e—— 2 TMB .. 6150003 - $39  Systempro LT Senes 129150-001. Pro Signal 118658001 $9 
TM = 388DX-16 & 20 (X2) ... (Т SXL2-20/40 MHZ)... $248 2MB .... 450804 , $84 as too s5 0 

- ZAMA 2860X-25 MHZ (X2) .. (T SXL2-25/50 MHZ) ...........$з318 | | P82 50.502, 858X. бо, 658X m.u i RE. LR te дыз ут900000) sim | H 

| ST3IZ00N..... 1050ы8 1 SCSI 3960X-33 MHZ (X2) .. (IBM B. L'GHTNING-3368) _._. 5478 TERME... PESER D 128877001 £33 | 

ai 5n == к к 3465х.18 MHZ XJ} (18M В 1ЮНТМНО. 1648)... фата | | 9/1 Cormutere, Essentaihs & Expert modele x43, 44 & PS Prone У25 4 252 _.. ....__ 24B 141730001 598 | 1 

۰ EION ома =з aBéSX.20 MHZ (2) (BM B. LIGHTNING-20/80) ..... $488 Velvepont afl models except Cxx sees... 4MB , SOF 9290 $174 BB {41142001 3318 | Ш 

a SELES MHZ оз) UGA! В: UGHTWING ESTE. 978 16M&...96F0791 $590 — Probra VSU, 433, 4/50. ......20B Modto 14168300! $94 | [| 

ra T TS ТЈ = 3060X-16 & 20 (X3) — (IBM B. анс — | pog | PS2 70-À2 1; AST: 821; BEI; PS Consumant, Essam а Expert 4VB Made 7 141884-001 $178 

p wswk ы ХЗ). ( - | | models X1! x13 & x14 PS, Vatuapcint Сох aerestMBO450503 . $90 &MBModue 3141825-001 sxe | П 

a 3880X-25 MHZ (X3) ... ПВМ B. LIGHTNING-2973) .. .— $478 ! 248,..6450808 .. 9589 Compaq Pro Sayat БМЗ 14932000 

: 386UX-33 MHZ (X3) ... (DM B. LIQHTNING BURY] ........ 5658 Р 3 : = га с ү ee 1 га 

| моо. SITE SPEED ТҮРЕ PRICE З/2. 358€ L5, 408X, $68x; LG, 6593; ...., AB... MFI 8168 S2MB  149147-001 $1524 |. 

gi ANOA. on ма Быз: e eal Pav? 90 XP. 95 ХР, P75 IPS 06 67 м) 16. 77,78" Pro 2123 a OesiPro 550, 66M... R „ вм8 14911.01 £38 | Û 

! ; ! "= ao 50902 . 588 PsosQgnia PC Serves, 480/3396... ӨМӘ 14155500] $348 | 
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BRAND NAMES 
LOW PRICES 
LEADER 
SINCE 1983 
Ме export with International Warranty 
HEWLETT PACKARD 


HP DeskJet 320.......... 290 нит E i 2s e 955 


NEW RELEASE 
IBM PC 300 $ЕНШЕ®......,.....,............... 
50MHZ-100MHZ PROCESSORS, vib to pci 64-Bit video, 
multimedia models. 

IBM PC 700 SERIES ............................ STOCK 
90MH2-100MH2 processors, with ISA OR PCI OR MCA architecture, 
2mb 64-bit Video card, Business Audion, Plug & Play. 

IBM PCI SERVER 500........................... STOCK 
90MHZ processors, non array or array models, Wide SCSI or Wide 
Array SCSI controllers, CD rom drives, 22 drive bays! 


„„„ COMPAR 


LTE Lite 4/40C & 4/170MB ..........Г м. 7]..... 2650 
LTE Lite 4/40СХ MHz 170/340MB .....1. Y. A 
LTE Lite 4/75 MHz with 340MB DISK. . . ]...... 
LTE Lite 4/75 MHz with 510M8 DISK. . 
Prolinea Mini Tower Series 
Profinea DX2/50 4/340MB/525MB. ............... ese call 
Prolnea DX2/68 4/340МВ/525МВ........................ call 
COMPAC DESKPRO Series 


Deskpro XL 4/50M 8/2070МВ............................ call 

IBM THINKPAD’S НР4+/................ CR eo - a d 1499 | Deskpro XL 4/66M 8/535MB ............ пао А tall 

MV TINE eee HP 4L —s Deskpro XL 5/60М & 5/66 8/525МВ...................... call 
iabanrips BIG PRICE Mi setti COST EFFECTIVE SERVERS 


"m mr emiiA-—-—m-am oo 8 077 WE8 EU Lesern Prosignia VS DX2/66 Model 1 ,....,,..............,...,, call 
360 series REDUCTIONS =| xpasimx............. PRINTER... C Prosignia VS DX2/66scsi 535МВ/Л1бВ..................... call 


355series ALI MODELS [#Р45!................ * qty discounts Prosignia VS DX2/66 scsi 535MB/A16B .......,............ call 
— ALL MODELS Junin T NEW “All Printers.......... Powerful Sarvers 
755CD series IN STOCK Proliant 1000 


HEWLETT PACKARD NETBOOK 


1910C 4865X/4/200MB ................................›› — 


OMNIBOOK 600 C 50MHz 4/250MB save Ti960CT 4860X2/50 4/200МВ/340МВ..................... save MEM 
OMNIBOOK 600 С 75MHz Save EBD. cere saws айин: special........, stock ро 
OMNIBOOK 400 series STOCK T4800 SERIES 75MHz 5Ү$ТЕМ$............................ ЖОШ available for C 0 M PAQ 


14900 SERIESL. .....ccccccccccccccsvccuvccesesevcnuceess сап old Compaq 


Also carry NEC, Epson, AST, ALR models P R 0 LI N EA 


MEMORY & DRIVES 
FOR IBM, COMPAQ, TOSHIBA, HP 


Desktop/tower COMPAQ CONTURA IBM PC 700 90CDS 
AMB/SMB/TOMB .......................... 165/399/645 щи & 400cx = 90MHz processors, 16MB ram DX2/ 66 C D 9 
E M he pcmcia. TABWORKS, built in mouse 540MB disk, double speed CD, | MID TOWER CASE, 8MB RAM, 420MB 
4MB/8MB/16MB ............ seen nmn 220/420/840 А sound card,speakers, DOS, 

HAND DEE ten ткен Passive color . . . .$2450 Windows ae fate af multinigdia | „НАРО DISK, 1.44MB FLOPPY DRIVE, 
260MB/320MB/520MB ..................... 299/399/552 Active color..... $3150 i DOS, WINDOWS, MOUSE TAB WORKS, 


software packages (call for details) DOUBLE SPEED CD ROM DRIVE, 
$: SPECIAL SPEAKERS, MICROPHONE, SOUND 
CARD, MICROSOFT WORKS, 


90 MHZ INTEL BOARD & CPU, 1.444MB 4/335 ENCARTA, MONEY MS HOME, MS 
floppy drive, Orchid 64-BIT PCI 2MB Video 4MB RAM,DOS, WINDOWS, MOUSE, middle tipi GOLF , 14.4 FAX MODEM, COMPAQ 14" 


card, 540 MB HARD DISK, DOS, MOUSE. 8MB RAM, 364MB HARD DISK, 
M men, DOS, WINDOWS, MOUSE, SVGA MONITOR .28 1024X768 


$1950 | mw... $: SPECIAL $1899 


WE ADAPTEC |CALCOMP MOUNTAIN 
STOCK:| BOCA CITIZEN KINGSTON 


MODEMS 
144 FAX MODEM ................ 75 


PENTIUM 90 MHZ COMPAQ PROLINEA 


LOGITECH [EXABYTE | PINNACLE | AST 
HOUSTON FUJITSU 


NETWARE 3.12 NETWARE 4.01 
Tape Back-Up Dri IS USER ........а special |5 USER ........ special 
282.8 FAX MODEM (INT) ......... save |CD ROM PACKAGES Goes Е |... ЕР UL oe ien 
U.S. ROBOTICS14.4 FAX MODEM ...125 | DIAMONO 4X СО PACKAGE ..545 | про 120/250 ...... $90165 [юш — — BMG... Aul 
U.S. ROBOTICS 28.8 INT FAX MODEM .235 | ETE HB SA eee Trakker 120/250 . .. ... $220/354 [|100 USER ....... 100 USER . ..... special 
Megahertz 14.4 pcmcia ........... 220 4. ©. PowerTape2GB ........ $985 
Wangtek 525/168 (int) $560/720 
Com Wangtek 4GB ......... $1099 


Special upgrade Pricing to 3.12 or 


"D PRINTERS 
"КОО С ДИ OKI ML320/321 ........$305/425 | 401+ free software $4700.00. 
акжа OKI ML590/591 ....... .$440/585 
SOUND CARDS OK? OL410e/410 ........ $645/520 
HP NETSERVER SOUND BLASTER VALUE ....59 | OKI810/890.......... $699/1075 SPECIAL DEAL 
MONITORS 
NETSERVER LC 5/60 MLD 1 SOUNO BLASTER 16 ........ 79 : ӨМ Са/вБ mane 180 
NETSERVER LF 5/60 MDL 1 PROAUDIO SPECTRUM 3D ..120 | EUT ............. 
VIDEO CARD | NEW NECISXP ........... IBM BLC3/754. math co ....... 225 
NETSERVER LM 5/60 MDL1 |р аА .—  — — JuswweCHI7Xp .......... 
HP VECTRA 5/90 mous |E ДАИ PU ee eer INTEL SOMHzcpu+ board ..... 945 
колуу. VIEWSONIC 17Е | a - B | _ $725 INTEL DX2/66cpu+ board wees 29 
senos VIEWSONIC 15b ..........$3399 | 420MB DISK ...............209 
—-— VIEWSONIC 20 .......... 540MB DISK ...............250 


POWER PC 6100/60МН:>.................................. p аа ae ERR D LLL 
POWER PC 7100/66Мһ2.................................. call i "EL 1GB FASI SGSI ............ 
POWER PC 8100/80МН/.................................. 


3 т а Compaq is а Registered Trademark of 
Corporate Accounts Outside Cal ifornia: 1-800-526-3482 ani аккан и 
Volume Discounts Inside California: 818-884-8644 © FAX: 818-884-8253 м quoted prices ete a 5% cash discount 

Welcome 7500 Topanga Canyon Boulevard, Canoga Park, CA 91303 жии иы ی‎ 


Wire Transfer Also Accepted 


Hours: Monday = Friday 0 6, Saturday 10 ы 5 Prices subject to change without notice. 


Circle 166 on Inquiry Card. 


SciTech 


POWERSTATION 


Develop & run Fortran programs of virtually ony size 

& complexity with Microsoft FORTRAN PowerStation 
N family of 32-bit development systems! Migrate 
3| Fortran code from other platforms with little or no 

POWERS ATION 32 modification! Get unporolleled price/performance! 
Save time in code development and mointenance using the Windows integrated 
development environment. Coll NOW to order or request o FREE Test Drive Kit! 


DOS & Windows ‘price 
Wises NT me 


| IMSL с NUMERICAL AND 
GRAPHICAL LIBRARIES 
from Visual Numerics™ 


Optimized for Microsoft 
Visual C++ Compilers 


| Save 75-95% of source code development. 

Mothemotical, stotistical, 2D and 3D graphi- W 

cal subroutines written in C Indudes full online a with hundreds af 
| copy-ond-paste code examples. FORTRAN libraries also avoiloble. 


Windows NT price 


| Statistical Discovery Software 
from SAS Institute, Inc. 
Statistics is not just data reduction ond analysis, it's 
dota discovery. JMP's unique graphical approach to 
statistics allows you to see your data from mony dif- 
ferent perspectives quickly, easily. JMP’s ever-growing 
list of statistical features indudes: extensive linear and 
wna model fiting, induding regression, ANOVA, MANOVA, and random effects 
models. Statistical quality control analysis, extensive survival analysis, and exdusive 
integrated design of experiments. Available for Windows 2nd Quarter '95 — Call. 


Mac (Power Macintosh & 68K) 


Easy-to-use survey software for Windows 

thot makes it easy to design, administer 

and analyze survey data. Questionnaire 

design automatically creotes validated 

data entry screens. Includes comprehen- 

sive descriptive and multivariate stotistics including correspondence analysis, 
t tests, multiple regression ond easy-to-customize graphics. Lexical analysis lets 
you process open-ended questions. Disponible en version francaise. 


Windows price 


MICROSOFT® IMSL 
MATH & STATS LIBRARIES 


Complement Microsoft FORTRAN PowerStation with 
Microsoft IMSL mathematical and statistical 
libraries! Seamless interface with FORTRAN 
PowerStation allows you to port Fortron code devel- 
oped on other platforms — including calls to the 


IMSL libraries — to ihe PC 1,000 precoded, tested, robust routines. Reduce 


opplicotion development time by using the extensive online Help. 


DOS & Windows price 
Windows NT price 


Mathcad PLUS 5.0 


Solve mathemotical calculations in a live and 

interactive environment. Type equations right 

on the screen, add on “=” sign, ond Mothcad 

solves instontly. The solutions ore "live." 

Change any factor or equation ond Mothcod 

PLUS 5.0 automatically recolculates. Mathcad 

PLUS lets you convey ideas without rewriting. = 

And incorporate text ond graphics with your real math nototion for meaning- 
ful and impressive documents. 


Windows price 


LAHEY FORTRAN 90 


Don't use o 77 compiler when there is Lahey Fortron 

90. Running on a Pentium, LF90 generates faster 

executables thon any other Fortran compiler (77 or 

90). Run all your 77 programs with LF90 ond toke 

advantage of new Fortran 90 features: array expres- — 
sions, dato types, new control features, new intrinsic functions, ай proce- 
dures, better array hondling, etc. The suite of development tools (editor, debug- 
ger/profiler, make, video grophics), 4GB capacity and 32-bit design make LF90 
ideal for writing new code ond moving older programs ta your PC. 


| | == ) 
To order or for more information call V S 


1.800.622.3345 


ask for our free 116-page catalog with 


more than 1,850 products! 
Resellers call 1.800.622.3320 


Safely 570 Intemationd, inc. 2525 N. Eston Avenue, Chicogo, IL 60647-2003 
Tel 312.486.9191, Fox 312.486.9234, URL http://www scitechint.com/seitech/ 
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4901 Morena Bivd. 
Suite 1111 
San Diego, CA 92117 


Fax (619) 581-0125 
Customer Service 
(619) 581-1439 


WE WANT 


| 


а есе A at a lower price, we will BEAT IT! ae we 328 WESTERN DIGITAL A n az 
= =m Magor шт ш ш E 
F 1210... چ ا ا‎ 239 "S 
MODEL — SUE SPEED TYPE PRICE — 24Q0..........425MD............. 12MS ....... 35 NOE enna 8D 
: "ast Micro 24508... ММ... TX geg 2540.........40MB........ -12MS .... 357 IDE.............235 540 mg 
we Th to beat 7420.......420М8.......10М5........ЗУ'ЮЕ, урен | IDE 
advertised price. 7540. ... OMB, . 11М5.. Fay 219 | 
c Seu COVMV=ER m" Quantum | $21 g 
Call us for the lowest CFAZIOA.-.. 210M8. МЕ па T 4E ATO iapa ОНЕ Є A A 
price & fastest service CFM2DA 420M8.. 12MS -25° IDE Р | 
M CFABSOA.........850MB. ......—..10MS 1.38 DE „аан کےا ےا[ ل لے ر‎ t 
can depend on. And FOIT ep seagate CONNER......CFAGAUS ~- OMB, -ninn 12MS ne one #190 CFS420A | 
remember, all of our STS145A5...12048. MS... 2510... $905 гпмєпн (р bon Mis m 420 IDE 
memory products have  ST3660....... SSM „IAMS BS? IDE „2% SEAGATE BARRACUDA 1 MS CACHE 7250 APU ЗЫ FAST mg 
‘fats STWA....73048. OMS 35 E299" — 5137550 2108 BS. 5110 
a Lifetime Warranty. ST2204...10068. OS E E ccs AG TUN TN $4 79 


3VL, 5 ISA Slots, Ami 3 PCI-5 ISA Slots, Intel 
Bios, Opti Chip Set, Mercury Chip Set, Phoenix 
Ziffsocket, 256 К los, Ziffsocket 


Cirrus Logic 
SpeedStar24x 
SpeedStarVL 
VipervLB ' 

60 ME pue 2MB ....... 299 


Stealth 84 PCI or VLB 2M 
Stealth 64 PCI or VLB AME. 


SVGA VLB 1-2, 1MB Upgradable to 2MB ....$85 
DIAMOND PRODUCTS 
ISA, max. 1024x768 NI, 
72MHz, 24-bit, 16 7 mi. colors... 
VL-Bus, 16 mil. WinMark, 1MB. 


— AL. 


Promise DC4030VL- VLB, IDE Caching Controlier.......$95 
Adaptec 1542CK-ISA, SCSI Controller.................189 
Adaptec 2742T-EISA, SCS! Controlter.......... e 
IDE/IO card, 2s/1p/ig .......... аа „їр 
ШШДЕ ТОДО... „нан 
IDEAO VLB Епћапсей...............................:...„......:.29 
ІОЕЛО VLB High Speed..............................45 


WE WILL BEAL ANY ADVERTISED ee Г 


Pacific Coast Micro бав in all your storage needs.. түм you see i dirti 


Byte Magazine — “Best Overall” and 
PC Magazine — “Editors Choice Award" 
amg to-128mg, 4-72 pin Simms, STAR 

E Cache, 4 PCT, 2 Vesa 5 15А. 75, 90,100 
= Selectable 8X^x13 


ЗМ. 5 ISA Slots, Ami Bios, Opti Chip Set, 256 K-Cache, — . 
upgradeable to 486 DX CPU, 486 DLC 40 VLB 85 


Мо surcharge on 
credit cards 


sp 
= 


P.0.s accepted 
from 
Universities and 
Quallfied Firms. 


Seti see ee А 


TOLL 
a 


o n 
lk 
E т a 


һат == 


SUPER MICRO P90 PCI 


тт = we 


: = 899 2 aA 


 EYRIX 486 VLE 


9$991»090v49sUebub9 


ALL SPEEDS AVAILABLE 
18-70 $88 1036-70 $158 
139-70 $40 2086-70 $319 

449-70 $130 4036-70 $499 

163-70 —- tod $1089 


CD ROMS MATH COS 


MITSUMI 32308733... 
DXDOTD Int- dou sped, RES Rust 
250M5, 16 bit card......... р 29 ve eee оК 8 " $ 95 
FX400-Quadspeed...........229 CPUs 32K x 8- б, 
ЖАКЕН 2, ES UT 32K x 8-15... 7.25 
600KB Transfer rate ......$285 МЕ 45043... 32K x 8-12...12.75 
NEC CXABBDLO-33. 777742 — 
NEC 3XCDR-510 95М5 586 Р60..................... 405 
| nr oca] act 586 P66 .....485 
= 588 PBB -............. 465 а ee 
TOSHIBA 486 DX4100...............445 Double Speed 
CENA ШАП ою TADE NDT CD ROM, 256x1-80.......$2.00 
тыз | TAPE DRIVES | | ss rosy 5614-80... 5.00 
TXM3501E 150MG Conner 420............... $169 n T 
Transfer rate 600KB .......5399 Eam үү 210-485 256х4 10. Варо 5.75 
PHILLIPS za E: int 80 
PL206 Double Spin w6 Bt Traker 25Û ................ “80у... р. 
PRE rene BH Tracker 350 .............. 329 x1-80...........5.0 


SAME DAY SHIPPING AVAILABLE IF ORDER PLACED BY 2:30 Р.М. P.S.T. HOURS: MON-FRI 7AM-5:30PM P.S.T. SAT. 10AM-1:30PM P.S.T. 


Shipping ts non-refuadatile * No cancellations aa special onder Items + HS Besterklag бее an relundia within D шүн. = 


Na паја aber 3D dus + Warranty replacement anly = АШ pleas п = Ploes пресе in changa 
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Р. Í тими m EET 1 e e - 
AutoBoot Personal си US imline с AutoBoot 

Commander Commander | Commander — Commander 4xP 
The original AutoBoot; All the features of the The most streamlined Adds multiuser, multi- 
lets you monitor and AutoBoot in a smaller, member of the Auto- media & multiplatform 
operate multiple PCs or more personal size. Boot family. At only capabilities to the 
file servers with just one Measuring under 8" 1.75" high, the Slimline Commander line; up to 
keyboard, monitor and across, the Personal Commander can be 4 users can access 
mouse. Commander is perfect fitted easily into your multiple PC, Mac & Sun 

for the desktop. computer rack using a computers from one 
minimum of space. central location! 
COME SEE US AT 


: Networks Expo in Boston MA, Feb.14-16, 1995 Booth #115 
Cybex Corporation | CeBIT in Hannover, Germany, March 8-15, 1995 Booth #М9, M10 
4912 Research Drive Huntsville AL 35805 USA Networld & Interop in Las Vegas NV, March 28-30, Booth # 5839 


(205) 430-4000 (205) 430-4030 fax 


PC is a registered trademark of International Business Machines Corporation. Mac is a registered 
trademark of Apple Computer, inc. Sun Is a trademark of Sun Microsystems. Cybex, AutoBoot, 
Slimline, and Commander are trademarks of Cybex Corporation. 
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oldest to the latest models. We provide you with an “E 


le Your System Memory Features 4& How Much Memory You Really Need 
b> The Most Cost Effective Upgrade Path for Your System 


| 
| 
| 
کے کے کے ی‎ tn raid iy de cuo „Ен ضا‎ 


Take advantage of our service and the savings! 


ALL YOU NEED TO KNOW IS THE NAME OF YOUR PC! 


Our upgrade experts have detailed configuration information on thousands of computers and printers, from the 
y Upgrade" by providing you with the following information: 


we Memory Products Available for Your System 
3e Your Systems Minimum and Maximum Memory Capabilities 
Firet Source International takee the confusion out of your memory purchase. 


PERSONAL COMPUTER MEMORY 


AST 

P Pnznmia GX P/100, P790 

SMB 901565-001. . SUY 

$2MB501$67.001. 31007 

EP Prerna NTE, SE РАЮ 

AME 501159001. . $190 

16M8 5001 59-003 .. , $712 
Hemo 396-5Х S286, 386 

2M3 50510-00: ‚юа 
Bravo 82% 

2MB SOUTH LD 
Айнат" Pha 49600735; DX2-50; 002-66 

aS 501168-001. $179 SB WEND) {М 
Advantage! and Avanti! Pro ESTO, 25, Bearo YI 

ME 500962001. Юю — 89B — 5002-00]... $272 
Advantage’ Pro 48605753, 53775 

Bra LC LC HH. LP and MT 

MS ЧУДЕ 001 $96 АМА 500987-000...51599 

{6418 ЫТА ,. $49 IMB 500987-005.... 51089 
pmi 34, SIT and Редит II W656, 2% 25 

500 80-00. 00? 

a dE Maier =, 5 

4MB 400780-004 € „41% 
hanger! 485/25; 45, йр. IKID, Premiun Server SE 4/13 
Puser Premáam and Premium ТЕ al modeh 

Pram li 586/25, 34, 486/33. SU 


GMB 50196500]... $62 
64MB 501568-001 51.559 


JIMA 501159-004 ...$1220 
WA — 500510-008 .... $195 


DELL 

Ф сіс ME and V mies, Fomerkge XE models 
Performumor L, M and T modes 
AMB 310-3525... $199 1645 310-3327. $509 
Poner Deskiup and Low Profile Power [кйш modes 
IMA 310-2905... .$9 шв пилот — $16 
16MB VERIS cesse $60) 
PowerLine Workstation DE and ЗЕ models 
WS 4302456 .. 0.899 BOAT, 3% 


SMS 310-2468... 9357 (мази Пр 
Pecformance ME modes 
OMB 310-3335... 9359 3248 310-3337. $1220 
ZENITH 
iip 2-400 , 2-Nanon Sth, Яа Sh, $a. DER, Dh and Xen 
2-300/400 Series, Z-420/5K, 2425/5. ТАУП. SX 
4WB M£-00, .. ..f179 HMB MEM... $0 


LASER PRINTER 


KMS коза. 1357 7 


COMPAQ 


QR Pretano 500, 700 and 900 series 


4MB 147512001. 9 SMB 7523-001 
1648 16734-01 140 VNDE. 147115001. 
Prol iar 2000 and 4000 series, Serpo XL 

(OMB 145949-001,,.. 4715 32928. 169912401... 
HMB 149913001 .... n IIM 14914001. 
ProLines 323. Vn 


TMB 14179001... 9595 BMB ITHIM. ЗУ 


SMB 5002400]. 3304 gi Presario 600 und BOO series, Protea 4/25, 4/33, 4/50, 446 


ProLinea MT and Prolines Enhe sies, s opu 
MB m NR 
na MIBOL oae sionin somen 


5179 
$45 


pm ai 5363 | 512 x 36-70ns (2MB)......°73 


HEWLETT-PACKARD 

P Vectra VL, XP. XU, M2, NZ and ХМ? models 
Neturver LM, LC and LF models 

4 Da  ...879 OM ШУА. $96 
юзу 098 3508 DN fs 
Vectra QS and R5 models 

446 DIS or 16424. „„ 177 
Vectra 496 M, М], N, NE and ХМ modes 

IMD MIRUA $95 БМА (1А. „SH 
4MB DII, -....SID 16М8 AA. PRE 


Serra 386/25, 486/250, 33U, FAST, 06 ; 6/4 and 66ST 


348 (023934 ‚1% Bee ERA 499 


а vectra GTN. VI mores 
newm ЕМВ 027154... SIO 


WB NTI 


I |] Im P n 
Firet Sodrea ` e ss 
ig = == 


| x 9-6 (IMB) €—— 573 | X 36-70ns (4MB)........:145 Inctudes | de 
49-7015 (D)... 28 | 2x 36-70ns(BHB)....!295 некадар У 
Instruction 

| 16 x9-70ns (6v)... 595 | 4x 36-70ns (169)....'559 mr 

DeskPro 386-20. 25, 595.20 е NEC a 

їй 310! 62 АМБ 113132401. $192 Image 425, 433, 466 

DrskPro 586/15 AM3 410-1202... $I — 16MD 410-1003. £559 

m ИИ uus а асо ВН Rey 425, 433 

AMB bod 113536001 — г. aug Ын „= wd MH m. 55 

Nit тени +з 00410-63205 . И МР 0040-6206. 5610 

«un PERO а. „170 Power Mate SX Paa 

AB 118077001 "ow ~. IMB Board niL m. SIIS AMD Bead Wion... SO 

Perser Mate 51/20 

PreSignia PC Serves 486733. 00246 Düipgxk OPANI яр 

кув 199320001 5500 се pm 

m 149047401 Tits2 МВ Board 0P410310198105.— 406 
hà ایی‎ PowerMate 396/20, 25 

1м поо! $49 —— — 

кир 15561401 __ $5% OP-410-5101 _. t4! 


IBM 
MS ya... $19 ЮЖ ra, 599 
p Сакра 55 
Au HOLIY. 3174 
lt Eduquest 30, 40 und 50 models 
4M Өй {1+ IENE будун $449 
P571 286, ES 
Му 979535. . 359. 4MS FIPS. SS 
BE Хароу Perfmánee modets 
4MB 9209201.  _..$179 BM 920799... И 
РУ Сакай, Ejential. Expert models 341. x4, 
PS/duepotad afl models exnept Crs modes 
з 969250 . 307 
$609 
л 
—— —9 
РУ? SSE. LS, (EX, SUZ, STEN LS, 655, 15, 70, Stata 
Dit ADHA oeeo: m 
PS2 70-А21. M3; В21: Bot, Р йшеройнш Суу models 
PS/1 Сопи, шч, Experi mairia 
zum бй . "m 
PSA MSX; LS, O, 555015, OFS. LS. Хляб, 
PS/alurpoint Сут cael 
os 3AF2935 а 1799977 3179 
| -——X — 9 
#12... sa 
Ee pe n 


P5/2 90 ХР, 95 XP, P73 (pats) $4, 57 (ай makeh} 
PY Conmultant, Esential, Expert models, P3/1 Pro M2428 


(MB EQUES... $19 8а Ым ВА 
PS/2 BEING 311, ЫП, SZL OB; 141 

тив a, EN 
PV/18-A1; AJI: A16 

448 $e . سس‎ $19 
Expansion boards for PS/2 80296 based тту 

4-16МВ SAMI 6450609 (ше 72pin].. „0 
Expansion оао for РУЛ 80486 based modets 

21408 wR ЗАРЫ? . 505 
6.1698 eM ЗАРЫ S9 


| 
| 
| 
| 
-l 


WE SET THE 
STANDARD! 


Memory Guaranteed - 100% 
Compatible in form, fit & function 


On all Paragon Memory products 


All products user installable, 
installation instructions included 
with most memory products 


d M | 


Free eine support & direct dial 
lines for i al spon response 


"DECIAL ICING 
A T А АЈ $ 


Government & educational pricing, 
special volume pricing 


Overnight delivery available 
No surcharge on credit cards 
Corporate PO's, APO/FPO's welcome 


WHY SETTLE 
FOR LESS! 


MEMORY 


LAPTOP AND NOTEBOOK MEMORY 


Canon LEP-4 AST TEXAS INSTRUMENTS COMPAQ 


Federal E 3 
IMB п... $9 МВ wa 519) 400 teoria 800 Aug E Thee Mme 3000 (Д models) ЈЫВ._. 59 ФЭ Cantu term 4/35, VK 448 — $19 piam 
Canon EBP-RI], ПА, IIT SMB . S39 Treille 4000 (Йй mode) 4МВ.__. "E $8 ӨВ... m 
мз ыш... „ВН 16MB SER 16MB... ‚. AI EAA 448... „я 
Epson Action авер 1000, 1500 GD эшл 900n MB. 5208. ADD Теле 4000 В... .., {19 ANB ss — 
SIK ма. —.—..495 MA ма m un mr 8. MY Conmura yo, YS, H/C ӨВ $a шш ee 
Erann ActionL mer E100 diss P i SMB.. .., c т, == m d 
IMB yn. .., $105 4MB ма $159 VP Erro NB et ed EW Conte 400 плоце ДМВ... wl HOURS 
yon Actlanl mer 1600 ^ 8. 4449 : 
EM 0. sip n E m .so Monday-Friday • 7am - Spm, PST 
ees ж ga Pome viS. шв. Contan 25, 15e Ac : ao Saturday, Jam - 3pm (orders only) 
i usen уки EL 4 Im - 
HP Laserjet LP. 101, ПІР 010 пан. iun [^ M inl 
MB зит 95 44a SHTB 3160 лақ 2C ФР ITF Eve aup 415 7 X ` 
Н? азе} (1, Їр 
DB HHB... 05 AB AHSA.. 10 ga arka — 
HP Laserjet LI 4, ФУ, 49a, ААХ, XL300, esit 20% ThickPad JOG on {TE Uke X; 2%. Zie. Не 
_ AB CA $74 БУВ CEA —. 3139 ThinkPad H0. 956.5607 408... 
ЧЕ НР Laserjet 4P, АМР Color Laserjet IB... ITE tie 4/ ic 
МВ CHA... H «m СА $19 г 
Фэ HP Deskjet 500, 00C, $20 4200, S500, М0. EOC @ ThinkPad 410 Am " Ө. 
3565 IU... __ #0 —_— a: сех apt 8, *» "ut SE 
ШЫЛ Loser 4019 (28 models фај ' th bi AD, but in the long run тюй 
ue 105855 "m ds Ii? i) znd QU SMB... " Y L 8. 3 ‚ SONOS, S Xe 448... 3169 M Йала е 
а а : x T] FIDOSI. TLANO Series e" n» zi 
nr OE ibd MEN Ter пә. . нә MAIL OR FAX ORDERS TO: 
m US MB... ТІ 200ХЕ, 1400. 31008. МВ... ; 448 , 448 
AMB 132368 fS OMB 1985. — $315 кз] Sachen ME... 2) Dre semaye & extensive applications ul the some Шы : T (714) 7750 • FAX: (714) 7760 
T31008X, MOSK, SKC mah $15 P 
p " a , m. ki AMA Siwy Compuserve Address: 75151,2421 
= diy -—— = —Ósg n а = МЕС THOUS Mb йв First Source Intemational 
[o Laser 40e, 4106 AM Laus «РЕВ m $n 
MA wa „ МИР NU $197 ZENITH (гаі Versa tall nazieb) АМБ 10 а aun ок Ж Journey • Aliso Viejo, Califomia 92656 
Oki Laser 530, AW Phas, #40 Z how X20, Lb, 429L Le ME $95 SMB S49 á ыр $499 
DMB ma ....518. MS мә $29 КИВ £g (Бибй XE 8 WOE maths) lls S mm m si MS & COND HE: els 
Panasonic Laser Parner 4400, 400 BP Z-A 425 Seri 48 (530) $155 Ural де Lt, SLI, m пуч) 4 7 A [weis peak far iT гаг saa] Варе b ono ommo 
NB КХ.РЕМІ 2. SHG ans КРЕМ? MB (439) $39 in £35 an — У eem reim tea SR raa ke кй denm 
Panzsordc LamerPastoer 4410, 4430 25р 4205, ANS m" $m me мю tx S615 e rire ١ a кте Wiery - 
MB HH. SIS as ma $16 Spent SSS wm $i (гае SL, SU DE. fes Тир HD. 74008, MB (3Y т ی تالت اا‎ 
Paroni LaserPartner 44506, 4439 МикяРоп USL SLC Sle УМЕ $85 БМВ... 52795 Ф ТАТО. fall mede, ТАО "Ib (3.5 را‎ im tb per DEDAS x cen ar for scr cape 
148 ЮРА... {1% 408 nva $199 Mainat SASK Dt. SRS Реке] 296 VASU Ib 8... йз 1645 (331) 379% ] 
Ter лїлалитїз Мит ser ҮЙ EP I. wx AME 159 wera 5 Aun Hi T9400, T3200. TID ТУЛ — 248 9 
MB 25457340001 aul уя xun $319 ms $Y 


Call the Upgrade Experts 
ORDER TODAY! 800- 81 4-9866 


Circle 177 on Inquiry Card (RESELLERS: 178). 


Gel the Best 
Universal Diagnostics TOOIHII 


On the markel! 


Non | 


ARAS, Call for upgrade pricing & 
2 complete new features list! 


Micro-pcope 6.0 


А е P т 
“а Р 
Ee) | d Е qe ‘a ‚| 
ir | | «i И 
1 Г. | 1 \ [ | | 
1. M II Zu d 


ICRO-SCOPE Universal Computer Diagnostics 

was developed to satisfy the expanding need for 
accurate system diagnosis in the rapidly growing 
desktop computer market. Patterned after super-mini 
and mainframe diagnostic routines, MICRO-SCOPE 
runs independently of any standard operating system, 
and is therefore at home on any machine in the Intel 
world, Speed, ease-of-use, and razor sharp accuracy 
are a few of the advantages that arise from this system 
independence, together with an impressive list of 
functions including the ability to perform low level 
formatting on every drive currently manufactured, 
including all IDE drives. 


> LOW-LEVEL FORMAT—Performs Low-level for- 
mat on all drive types including IDE drives. This func- 
tion cannot hurt IDE drives. € USE CONTROLLER 
BIOS—Propram will access BIOS format built into any 
hard disk controller—even Controllers yet to be 
invented. Ф 0/5 INDEPENDENT——Does not rely on 
O/S for diagnostics, Talks to PC on hardware level. All 
tests are full function regardless of O/S (i.e. Novell, 
UNIX, 08/2). 9 TRUE HARDWARE DIAGNOS- 
Ti CS—Accurate testing of CPU, IRQ's, DMA's, memo- 
ry, hard drives, floppy drives, video cards, etc. 

BATCH CONTROL—All tests, even destructive, may 


ERROR LOGGING—Auto- 
matically inputs errors during testing to an error log. 
> AUTOMAPPING—Automatically bad sector maps 
errors found on hard disks. 9 IRQ DISPLAY—Show 
bits enabled in IRQ chip for finding cards that are soft- 


be selected for testing. 


ware driven. (Network, Tape Backup, etc.) 9 IRQ 
CHECK—Talks directly to hardware and shows 1/0 
address and IRQ of devices that respond. 4 MEMORY 
EXAMINE—Displays any physical bit of memory 
under 1 Meg. Very useful for determining memory 
conflicts. Very useful for determining available memory 
space, € SECTOR EDITOR—Allows the editing of 
any sector of floppy or hard disk media (even track 0). 

' AND MUCH MORE...We don’t have enough space 
here for everything this software can do! 


Е зә? с К 
$T EVER UNIVERSAL POST CARD FOR ALL Pcs! 


2 is the only card that will function in every sys- 
tem on the market. The documentation is exten- 
sive, and not only covers the expected POST Codes for 
different BIOS versions, but also includes a detailed 
reference to the bus signals monitored by the card." 
—Scott Mueller from his globally recognized book, 
‘Upgrading & Repatring PCs, Second Editton’ 


“Youn name it, 
this tests it. Ifyou 
maintain PC’s, 
you'll love b^ 
—Jezry Pournelle, 

BYTE Magazine, May 94 


PRQUPGRADE 
SERVICE NEWS 


PRODUCT OF THE MONTH 


Govt. Serv. #: GS-00K-04AGS-5396 


Includes pads for voltmeter to attach for actual volt- 
age testing under load. € 4 LEDs monitor «5vdc -5vdc 
+12vdc -12vdc. € Monitors Hi & Lo clock and OSC 
cycles to distinguish between clock chip or crystal 
failure. € Monitors 1/0 Write and 1/0 Read to distin- 
guish between write and read errors, 9 Monitors 
memory write/ read to distinguish between address 
line failures and memory chip failures. 9 Monitors 
ALE for proper CPU/DMA operation. € Monitors Reset 
to determine if reset is occurring during POST, indicat- 
ing short. € Monitors progress of POST without POST 
codes. € Reads POST codes from any IBM or compati- 
ble that emits POST codes. ISA/EISA/MCA. € Compati- 
ble with Micro Channel computers. 9 Dip switch 
allows easy selection of VO ports to read. € Includes 
tri-state LOGIC PROBE to determine actual chip 
failures. € Manual includes chip layouts and detailed 
POST procedures for all major BIOS's. € AND MUCH 
MORE... 


vinee CLIENT: 


Tha COMPUTER CONSULTANT: 


enchmarking 


Micro-Scope CENSUS: 


9ii-Recover: Foolproi 


сап Now tor Special Pricing: 1-800-864-8008 or rax (s18) 547-0397 


1100 East Broadway, Suite 301, Glendale, California « Phone 818/547-0125 * Fax 818/547-0397 
International Orders please call: MICRO 2000 Australia: 61-42-574143 • MICRO 2000 Europe (UR): 44-462-483-483 


Circle 164 on Inquiry Card. 


POWER PRINTING - 150,000 cps 


SIMMs: 
1x 36 & 32 
2x 36 & 32 
4 x 36 
4x8, 1x3 
PCMCIA 


BUF FALL, 


Now you can protect your software by 
controlling the right to use. ` DS1420 ID Button’ 
Buttons are microchips packaged in coin-shaped, 
stainless steel cans that contain critical 


Plug the BuffPort™ into your PC and printto any parallel 
printer or device. Transfer data from your PC as fast as the 
printer can accept it, up to 150,000 cps. (Astandard PC parallel 
port is typically limited to about 10,000 cps.) Use the BuffPort 
with the HWP for a 150,000 cps printer sharing system! 


If you have an older printer that does not have an 
high-speed interface, then connect a CPR buffer to the end of 
your printer cable and send from the BuffPort at 100,000 cps. 
The CPR also works as a printer buffer with a standard PC 
parallel port, but would be limited to the PC port's speed. 


BUFFALO is a registered trademark of Meko, Inc. BulfPort is a trademark of Buffalo, inc. 


ED €— Si 2 Z یع‎ у. 


Да =: 7» " | i 
METAL Um e get E tute 


Introducing The ON But on For Your Software 
All Buttons contain a unique 64-bit serial number: 


| Basic security. 


, information to make your DS1422 UniqueWare Button": 
р | J 1K bit of memory 
software run. P f separated into 4, one-time- 


DALLAS 


SEMICONDUCTOR 


“4401 South Beltwood Parkway Ф Dallas, Texas 752443292 Ф Tel: 800-258-5061 


Circle 191 on Inquiry Card. 


Printer Sharing: 
SL 6 ser. & 4 par. 
SLP 2ser. & 8 par. 
HWP 5 parallel ports 
HXM 25ser. & 2 par. 
HXS 4 serial ports 
ASB 5 parallel ports 


Growing Your Software 
Business Can Be Samco i 


Ф 5 \ 051425 Multi Button": 
БЕЛА 2K bits of RAM can protect 
£4 multiple applications. 


; V 051427 Time Button”: 
| 4K bits of RAM, along with a 
' tamper-proof real time clock. 


М, Buttons tie together the piecas of your business puzzle. 


@ Fax: 214-450-3869 


Industrial-Strength 


frons DP T 


BR S: 
ge ss Mah 


F os = "3 АЎ —— Tiree high-performance models 


Ber 
ch * ISA, EISA and PCI 
- Use with your drives, or with DPT's 
SmartRAD 


subsystem 
· Temperature and voltage monitor of 
server cabinet 


- Add-on modules for support of up 
to 21 SCSI devices 


SmartRAID 


"Hot-Swap" 
Hard Drives 


The leader in high-performance SCSI technology introduces а new line of powerful RAID controllers and subsystems — SmartRAID from DPT. 


Controller | 


amS Award-winning, fly tegrated RAID controllers 
and storage Subsystems ready to run out of the bax. 


O eies 


orage options. 
' Up to 12.6 GB per cabinet 
` Choose from Tower or 


Start with DPT's award-winning caching and RAID capabilities built into our SmartRAID controllers. Use them with any hard drive to build 
RAID 0, 1 and 5 arrays, or use them with fully ECC-protected SmartRAID cabinets and drives for increased fault-tolerance and ease-of-use. 
DPT Storage Manager software, included with al controllers, makes RAID setup and maintenance as simple as point-and-click. 


m. 1-800-322-4378 


| HL | Е | | Call today for more information about SmartRAID and other high-performance SCSI products from DPT 


fi 


S ў - 


Finalist 


5 "i 


| AG (y 
(y 


и шы کے‎ 4 1 Y 
Tested and 
Approved 


Circle 175 on Inquiry Card (RESELLERS: 176). 


Distributed Processing Technology · 140 Candace Drive, Maitland, FL 32751 · USA: Phone (407)830-5522 · SalesFax (407)260-6690 - FAX (407)260-5366 


> Storage Manage software sets a NW - | 
Standard for storage management! 


Circle 205 on Inquiry Card. 


"It ain't over 'til the Fat Lady sings". 
And for makers of 15" & 17" monitors for 
PC's, she's now waiting in the wings. 

She's singing about the edge-to-edge 
display, Energy Star compliance, 
ISO9001 quality certification and 
two-year limited warranty that comes with 
each Brass Series monitor. The Tuba 
won CD-ROM Today magazine's Ultimate 
Upgrade Award and was recommended 
by PC Magazine and Byte. 

She's singing about the fact that 
Orchestra monitors have among the 
highest out-of-box reliability rates in the 
industry. 

And she's singing about our new 


Dot Pitch (6 08 08 (3 


Haima Resa | 1600 Их 120 19 
[ЖА] "EP 1 ! 
ии 78 шй 1004 

пий | YES М M Е 
Пов Cool | YES Б 1S W 
Ммм | YES YS YS б 
Coa Balance Coto | YES M M Y 
Б 


сити | YES M КЮ 
(tol 


Е YES YES BATA ү 


French Horn II 15-inch and Tuba П Е 

17-inch displays, which have on-screen 4 кшш | юю Б 
controls for all geometric parameters like 

pincushioning, trapezoid and tilt/rotation. ШР, $9 SNS 99 96 


Not to mention their adjustments for color 
balancing and color temperature. | — 

Listen to the Fat Lady and call ES 0 
Orchestra at (800)237-9988 for more [e] MultiSystems, Inc. 


information. | Technology in Concert 


The Videx Family 


Portable, Durable, 
Programmable 


The small, lightweight TimeWand" 1 TouchProbe", a Touch Memory" button 
is ideal for office applications—from : ER PEE EP IAT ES) reader—the only data collector for 
document tracking to time billing. MEE I IIIS UE AC environments too harsh for bar codes. 


d EF st 


a The OmniWand" is a hand-held DOS 
МИЫНА computer housed inside а cast-metal = 
TimeWand 11, unique for its case. With modules that attach to DuraWand', the toughest portable bar 
versatility-—excellent for warehouse either side of the OmniWand, you code reader made—the right solution 
management, shipping and receiving, create a data collector to fit any for security and industrial applications. 
and inventory tracking. application. 


1105 N.E. Circle Blvd. Corvallis, OR 97330 * 503-758-0521 * Fax 503-752-5285 


216 BYTE MARCH 1995 Circle 184 on Inquiry Card. 


Fg 


É a 


ка Б твга ай anim sis gung Ше ШЕ mi 


to live full, active, healthy lives. And become T. they, № . 


АМ ERICAN NX. 
UNG 


always meant to be. À real handful TU 
ASSOCIATION.” | 


MIT Г, : 
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Longshine Ethernet Adapters 


1 С5-8634М! 16-bit Ethernet Adapter (BNC,SGL Chip) 


LCS-8634L-T 16-bit Ethernet Adapter (RJ45) Jumperless 
LCS-8934TBA 32-bit Ethernet Adapter (BNC, TP, AU) 


BOCA Ethernet Adapters 


BEN1P1 Ethernet Adapter for РСІ-Виѕ (RJ-45 & BNC) РЕШЕ 
BEN110 10Base-T Adapter (RJ45 ) Jumperless, "Plug 'N Play" 
BEN120 10 Base-T Adapter (RJ45 & BNC) Jumperless, "Plug 'N Play" 70 


BENIVL High Speed 10Base-T VL-Bus Ethemet Adapter 
BOCA Ethernet Hubs 
BEN220 16-Port Ethemet 10Base-T Hub 
Longshine Ethernet Transceivers 
LCS-883T3 Transceiver (BNC Connector) LEDs 


Networkin 


534 
LCS-8634TBA 16-bit Ethernet Adapter (AUI,BNC,TP) dbumeseme 48 


A тех E ecironics  ....99/99 9005515909 
Video Boards 


BOCA VESA Video "Voyager" Has Video Caching for 
Peak Performance! 1 MB Accelerator upgradable to 2 Mb. 


BOCA 10Base-T Concentrator 
BEN210 8Nodes,RG-45.daisychaineable $135 


Ethernet Cables( M-M)1-9 10 25 100 
58BC-10 RG-58 101 $4.59 $3.82 $286$230 
58BC-25 RG-58 25f 6.79 5.55 424 3.40 
58BC-50 RG-58 5051 889 7.41 5.56 445 


E" MasterView allows One Console to ACCESS Six 


Servers/CPUs. Daisy-Chain with ease, Features 
built-in buffer, Auto-Scan or Manual Selection(3-40 


73 | second scan intervals), and supports VGA to 


MultiSync. Perfect for Computer Room access to 
FileServers, Testing, Troubleshooting or Routine 
Monitoring. 115VAC, 60Hz, LED indicators. 
CS-106 MasterView (1 Console to 6 CPUs) $299 


5 Yr. Mfg. Warranty. 

SVCXL1 VESA Accelerator, 1Mb $119 
SVCXL2 VESA Accelerator, 2 Mb 174 
SVGAP1 PCI Super Accelerator (1Mb) 115 


IFC-46 1024 X 768 SuperVGA with 1Mb of Display Mem. 79 
IFC-46L VESA Performance VBoard (To 2Mb DRAM) 85 


IFC-48 BOCA SXVGA Accelerator! 1Mb Memory 129 
IFC-33 Color Graphics, Printer Port XT/AT (Mono Avail.) 25 | 
IFC-42 BOCA VGA (800x600) 52 


IFC-44 16 Color VGA wi256k Display Mem. (640x480) 45 


Disk Controller Boards 


LCS-883T-T Transceiver 10Base-T(AUI to RJ-45) 


MULTI-PORT ARBITRATOR combines features of Auto Switch, Converter, and Line Extender to support up to 32 PCs sharing 
one printer using 4 Wire phone line and jack. Reach out 2000 ft. at a transfer rate of 256K bps. "First Come, First Served". 


LCS-6924G VESA l/O(2FD 2IDE , 25,1Р,16) $30 | 


LCS-6941 VESA LB IDE Caching Cntr 16Mb (4HD, 2FD) 159 
IFC-27-2 Dual AT IDE, Floppy Controller (2HD, 2FD) 19 
LCS-6633F | SCSUIIDE Controller (7HO, 2FD) Novell Cert. 99 


Includes Two Parallel Receivers, 50' Line and necessary components to get started. AHA-1510A — 16-Bit ISA to SCSI CD - Adaptec 109 | 
MB4162P Multi-Port Arbitrator $119.00 | MB400P Additional Parallel Receiver $30.00 | AHA-1542CF 16-Bit ISA Fast SCSI Controller 219 
— Mon ee 3200 | AHA-1542CFK SCSI Master Kit 299 

10ВАЗЕ-Т LEVEL 5 PRODUCTS Hue eo э 
10BASE-T Patch Cables (Category 3 & 5) | cem DTC-2278EVL DataTech VESA Super VO 38 
Fiebre pré autetn 6 КЕЗ L ER. |ы, очо Type RJ45 Jack Inserts | | MIO-4D0KF DFI Allin One (2HD, 2FD,25,1P,1G) — 33 
cable Сое coding Луай you io Кү e-mails and cate desinadons, к1н $5.5) 15.00 gasa | MIO-500 Allin One Card (2HD, 2FD, 25, 1P, 1G) 25 

quicky and «їсте. KITOV 5.50 $.00 458 


Expansion Boards 


ivory 
Black 
Red 
Green 
Yellow 
Orange 


W2BY4 BOCA 10 Board. (Supports 2 Раг, & 4 Ser. Ports) $99 
IFC-12 Dual Serial Board. 16C550 Upgradeable. 11 
IFC-25 2 Serial, 1 Parallel & One 15 pin joystick port. 16 | 
IFC-13 Parallel Board for XT/AT. (LPT2 or LPT3) 9 
IFC-20 


Game Card (2Ports) ES || 


44256-70 — $564 
1MEGX9-6047.50|AMEGPS2-60 $189 | 1MEGX1-70 $6.64 
1MEGPS2-70$55 256КХ9.70 $14.50 


8MEGPS2-60 $385 | 16MEGPS2-60 $565 


меен? | se $162 


ST-3290A  260Mb@16ms $189 AY Seagate 
ST-3391A  344Mb@15ms 239 
ST-3491A  428Mb @ 15ms 259 IDE Hard 
| ST-3780A — 722Mb @ 12ms 369 Drives 
ST31220A — 1.08Gb (9 9ms 549 
7156. 15 158 700 724 a Wall Plate Mounting Boxes MXT-7245A 2345Mb (9 15ms $329 J MAXTOR 
58 1035 05 эю a EL MXT-7420AV 420Mb @ 14ms 229 er 
=ч МХТ-7546А 546Mb @ 12ms 319 - 
! Floppy Disk Drives 
F. AX Modems: DDH-06 5 1/4" DSHD 1.2Mb $47 
= | DDH-10 3 1/2" 1.44Mb 37 
filtering, suppresses up to 13,000A spikes, UL1449 MV.34E BOCA 28.8Kbps Extemal 5 Yr Mig Warr, $225 DDH-12 Combo 312° & 5 14° HD 09 
approved and $10,000 Lifetime Mig Warranty. M1440| — 14.4Kbps Internal 5 Yr Mig Warr. $89 | soskITFD  Mnts 3 1/2" FD-5 1/4" 6.95 
TERM-6 TRIPPLITE Super Surge Alert M1440E 14.4k External 5 Yr Mig Warr. $119 | soskmHD  Mnts 31/7 HD-5 1/4" 6.95 
"TUB (6 са sg sie -— $32 | | MT2834DX MultiTech V.34 External $229 а | 
Super Surge Alert w/FaxModem VFPV32BIS 14.4K Internal Send/Receive $89 ; , 
LIPS pau, 00007 (6 Outet wäh 6R cord) 38 | | VFXV32VIS 14.4K Extemal Send/Receive $119 Line Extenders & Auto Switch 
аск-ыр$ VFP14.4V — 14.4Kbps Internal with Voice Mail $184 Non-Powered Parallel Line Extend 
BC-250 2 Outlet, 250 VA $99 || vau ZOOM V.34 Intemal пи E Гага ноо für (iiid Vio ah 
С 4 т ICTTTT. safely transmit data up to 1600 ft. over 4Pair phone line 
и Mitsumi Kevboar without dala loss. Compact, FCC Approved. | 
гиме” — Lan Interface 186 : PLE100 0825 Male to 0825 Male with 30' cable $9 | 
4. У. PLE110 0825 Male to 36 Pin Cent. Male ж/30' cable 49 
LC-1200 — 1200 Watt $139 MITSUMI 101/102 Enhanced Keyboard features a small 
Lc-1800 1s00wan TAIRE LITE ° || footprint design. Sized at 1534^ x 778 x 1 13/16", Great ІС-9У200 SV/200mA Power Adaptor extends to 2000" 6.25 
LC-2400 2400 Watt 243 Value with Mitsumi Rekability! 


Isobar Suge Suppressors (Litetime insurance) KBY-20 MITSUMI 101 Enhanced Keyboard $21.50 cui ia t MUN Pte 
Ed e TEC. 
| Replacement Power Suppli - TEE 
| 1825 2018.6 Cord 2 р UPPHES AUTO SWITCH/BUFFER -Powered Auto Switch with a 
| B6 6 6 ft Cord 51 PS-200 MINI 200W Baby Vertical optional Buffer Card. Takes data at full speed, cutting 
te -— сарае, е: PS-250 MINI 250W Baby SlimLine delays and wait time. 

Outlet, PS-300 MINI 300W PS2 Simne АЅ-411Р 4 to 1 Parallel m 

MP Econo Modem Suppressor $14 AS-811P 8 to 1 Parallel 

P ч o с рн 6' Cord CD Storage Case Add-on Buffer Memory Boards (AS-411P/811P) 

Олю, AS-RAM-256K 256k Ram Card $59 
: " AS-RAM-IM 1 Mb Ramm Card 129 
CDB CD “Jewel” Storage Cases AS-RAN-2M 2 Mb RAM Card 215 


Each $0.69 20+ $0.59 


Government, Institutional and Corporate 
Purchase Orders Welcome 


| 1С-9У300 9У/300тА Power Adaptor 


ZAX6NMWM 2 BY PE MARCH 1995 


Federal Express: Ovemight Priority 


9 * | ‚ © PAd roc 
y In a Hurry’ 2nd Day - $7.00* == Spec n rder: 800-531-5369 
m^ Express or UPS | үл. rm — 22» mn 11342 1H-35 North » San Antonio, TX 78233 « FAX: 210-637-3264 


2nd Day Economy - Up to 20lbs. - $7.00 on JU Haurs 7am-8pm M-F, 9-5pm Sat CST 


MultiMedia! Cable Assemblies 


MITSUMI 4X CDROM Drive features 600Kbps data transfer, 300Kbps access, 16-bit enhanced IDE/ATAPI interface, front panel Cable Assemblies 6f IOR 25$ SOR 
headphone jack and volume control, motorized front disc loading/auto eject and MPC2 compliant. PPC301- Parallel Printer Cable 
FX-400 MITSUMI 4X CDROM IDE Drive $269 (DB25 to 36P) $299 $399 $699 $1699 
FX-001D MITSUMI 2X CD IDE Drive (32Kb Cache,250ms acces $ 149 | Ed um Con it Straight A Ek 3 wi ا‎ a 
AZTECH STELLAR MULTIMEDIA UPGRADE Kit features a Sound Galaxy 16-bit Stereo Sound Card, IDE Double-Speed CD- БМ DEIS itini Female аш ш тп. ыр 
1. Sound Galaxy Card offers 20 voice stereo FM synthesizer (OPL3), 16-bit Digitized Audio playback at 44.1KHz, recording SMM.” 9P Male to Male $299 $389 $799 $1459 
sampling from 5.5 to 44.1Khz, MIDI interface with full duplex capabilities, Wave-Table upgrade option and Game Port. 9MF-" 9P Male to Female 299 389 799 1459 
2. CD-ROM drive features double-speed, 300Kbps transfer and 350ms access, Quick play button for listening to CD Audio Extension Cables 19 10 
Music, Soft eject motorized loading tray Kodak/MPC2 compliant, programs for DOS and Windows 3.1. | 5MM-6 O5P Male to Male (6 foot) $299 $254 
3. CD Titles include Learn to Use Windows, Professor Multimedia, DOOM Ver1.2, AudioStation, AudioCalandar, WINDAT OLE | KEC, Keyboard Extension Cable (6 foo!) 299 — 254 
and More... : | ssaka SWATKeyboad on PS2 (Depo D58) 289 2% 
Е Р Е 9 оп 0 А 
ме AZTECH СО Multimedia Upgrade Kit — AZTECH жг MEC-6 Monitor Extension Cable (6 fool) 299 244 
1021 AZTECH Voyager+ (IDE CD Drive, 16bit Sound Card & 35 Hot Titles) $269 PS2-MECE PS2 Monitor Extension Cable (6 foot) 339 299 
501017 AZTECH Waverider 32-Volce Synthesis Board $153 LAPLINK-P Lap top Extension (8 fool) 999 9.49 
= Power Cords 
ACPC-02 PC Power Cord $249 $223 
Motherboards ACPC-03 Monitor Power Adpater 229 199 
MB486DX VESA Local Bus Mainboard is a 32-bit 80486DX CPU withAMI BIOS, EMS support and secondary write-back 256k ACPC-04 Monitor Power Extension (6 fool) 369 275 
cache. Four 16-bit UO slots and Three 32-bit VESA LocalBus slots, RAM expandable to 64Mb. Compact size of 250mm x 196mm. | 25 Pin High Density Cables 
MB486-33 МВА860Х running at 33MHz (Intel) $269.00 | SPN1-486 486 CPU Kooler Fan $9.95 d a4 M E ко) из иш 
MB486-66  MB486DX running at 66MHz (Intel) 329.00 | SPN1-486P PENTIUM 66MHz CPU Coolert895 | > "^ Couconnectors “60519.99 10:52299 25838.98 
MB386-33C 3860Х (33MHz,Six 16-bit, Two 8-bit slots, SIMM to 32Mb124.00 | SPN1-486P90 PENTIUM кнан, Aunt "өрт 
MB386SX-40 386SX (40MHz, Six 16-bit, Two 8-bit slots,SIMM to 16Mb 79.00 90MHz CPU Cooler 19.95 | ATM-6 Modem Cable Assembly (9S 0 25P)6 %29 $279 
АТМ-10 Modem Cable Assembly (9S1025P)10R 399 3.49 
GLIDEPOINT lets you control your computer by simply moving your finger over a ultra precise trackpad, allowing you to move, е Cante и den —— ns 
point, click and highlight with the mere touch of the tip of your finger. Sized at .5°x3.4°x2.7" and weighs 2 ounces. Tracking DFC-U Universal Cable Set (5 Connector) 295 
Speed up to 40inches/second, no contact pressure required. DOS/Windows3.1 Required. 2HDIDE Dual IDE Hard Drive Cable 299 
GPB120 CIRQUE GiidePoint Trackpad (Finger Capacitance $89.00 YAD-4 Disc Drive "Y" Adapter 4P 1.99 
SCSI Cables 


Switchboxes | SIMMSTACK SCSLRC Dual SCSI Drive Cable (2 fool) $4.95 


SCSI-DC Daisy Chain (6 foo!) 7.99 
Description — SIMMSTACK allows stacking Four 1Mb to 8Mb 30Pin SIMMS on SCSt-II SCSI Adaptor Cable (4 fool) 29.95 
AB25-2E 2 Way, 0825 Switchbox $999 5899 to One 72pin slot converter. Supports ІВМ compatibles. SCSHII3 SCSHI to SCSI-II, (3 foot) 29.95 
e E pe аг 15.99 1439 | | SJ004B SERMAXSimmStack Converter (Right Load) $79 | SCSI-2HH  50P HalfPitch to 50Pin HalPiteh е 
ي‎ а не 5Ј004Т SERMAX SimmStack Converter (Left Load) 79 | SCSFECG SCSI Extension Cable (6 fool) 299 
Switchbox 1489 1340 aee - SCSI-T SCSI Terminator 13.99 
ABISHD-4E 4 Way, 15 Pin High Density е TEES EN SCSHIT SCSI-II Terminator 21.00 
МР Swichtor , 1889 17.00 Labtec "Subwoofer" with Speakers Gender Changers and Adapters 1-28 " 
11-4E 4 Way, RJ11 Swifchbox 13.99 1259 T a RTT Ур" "weg 

ABRIAS-4E 4 Way, RMS Switchoox — 1290 11.6 | | LABTEC Computer "SUBWOOFER" Sound Monster with Speakers | E QUUM MS poe uo 
ABMKB-2E 2 Way Keyboard (5, 9 Pin) Switchbox 14.95 1345 features compact design, a long excursion, low resonance 8" dual TGC-9M ӘР М.М Ultrathin Gender Changer 269 245 
ABMKB-4E 4 Way, Keyboard (5, 9 Pin) Switchbox 29.99 26.99 voice coil driver, Multiport bandpass enclosure for solid bass output, TGC-9F 9P F-F Ultrathin Gender Changer 269 245 
ABVGKB-4E 4 Way, VGA Monitor (5, 15 Pin) high/low impedance butter circuits tor computer speakers, line/ TGC-25M 25Р М-М Ultrathin Gender Changer 2.99 275 
_ Swichbox ____ _ 24.99 speaker output of sound cards, active circuit electronic crossover to f TGC-25F 25Р Е-Е Ultrathin Gender Changer 2.99 275 
eliminate any midrange from subwoofer, PC/MAC compatible. 20W | PS2-MA УСА Card - MultiSync Mon. (HO15P to 95) 429 3.90 
RMS Output and 40W Peak. PS2-KA PS2 Keyboard Adapter (MDEP to 055) 2.89 2.75 
Modular Adapter Kits (Set Screws) SB-8 ae и ы а © 

B = 6 PIN RJ-11 8-9 PIN RJ4S LABTEC MultiMedia Subwoofer Unit and Speaker Set NMA. 25 cake чы ا ووی نجاس‎ 
د‎ lia Adapter 299 275 
Рай MALE Реп} Female Description Exch 2599 100» ММАЗ 08-9 Null Modem Adapler 269 245 


МА9Ы-8 МАЭҒ-6 9 pn D-Sub to R-11 $3.00 $2.40 $1.90 
MA25M-6 MA25F-6 25 pn D-Sub to R)-31 3.00 240 1.90 


MAP МАЗЕ-8 9 pin D-Sub to RHS 350 280 240 Twist-On Male impedes Terminators 1-24 25-99 100+ | Chassis Mounte 5/8" 


WANS — MAZFS 86S DOH RAS 9,50 230 240 Pat # Description 1-24 27-9007 75 Chm $2.25 $2.08 $1.93 | Twist-On 

One-Piece Modular Adapter Kits (Thumb Screws) 97-9050 RG59862 $1.17 0 | 27-9008 50 Chm i .08 1.93 | 27-8475 RGSS 
MASMSTS —MASF6TS —SpnD-SibioRAI $1.99 $1.69 $1.39 27-9051 AG-58 1,17 ‘oo | 27-9093 93 Ohm ' ; 21-476 АС.59.62 
MA2SM-STS MA2SFATS 25 ра 0-50 10 А11 1.90 1.69 139 27-9206 AG-58 Thn Net 201 74 | 274245 50 Chm WChan BNC Adaptors 
MASM-STS — MASFSTS 9 ра 0-0 о АЈА5 1.89 169 139 | f 2 Piece Crimp Male 27-9246 75 Chm W/Chan 25.7430 hine 
MAZSM-ITS MA2SFSTS  25pnD-Subto AJAS 199 1.69 139 || 27-9000 RG59862 $1.43 22 | 279247 93 Ohm WChan l 14 347 | 27-8110 Female to RCA Male 
MA2SM-10TS 25 pin D-Sub male fo 10 conductor 295 275 257 | f 27-9001 RG-58 143 132 122 | Chassis Mounts 21-8100 Female in F Male 

3 Piece Crimp Male 27-8460 Bulkhead Recepcie I? — 90. 82 $0.75 | 27-8140 "T^! Mato 2 Female 
Modular Plugs $128 $118 $1.09 | 27-9248 AG-58 Crimp 45 291 270 | 278141 T 3 Female 

Parts Description 1.99 — 100-998 1000+ 128 219248  RG-59 62 C 27-8130 Male to BNC Male 

PAM For Handset Plugs 4x4 $.20 $15 $n jP =. : : s А а-у > 
Pi үре = с 5 27-9205 RG-58 Ten 1.73 27-8470 Feed thy - 1/2" 00 25.7510 Male to RCA Female 
н Bon к= е 3 27.9208 RG- Thin Net 1% 180 187 | 27-8469 Economy 870 (Shote 2. 25-7500 Male to F° Female 


MP-8 8 pin RHS Plug 8х8 -30 2 17 


MPS 8 Pin R345 Plug (Solid) з % n Bulk Wire & Cable 
MP-10 10 x 10 Pin Modular plug 58 46 40 
Modular Wire COMMERCIA L COAXIAL TRANSMISSION/COMPUTER CABLE 100-999' 1000+ Ft 
tt Е kt к g- 9201-BEL RG-58/U, 20AWG .033 Solid, 78% Shield $0.14 $0.11 Beli 
ua inda мч x | 9907-BEL Thin Ethemet, 20AWG (19x32) Strd, 100% Shield, NEC CL2 CSA 019 0.45 
MwW-8 B conductor AT os .%7 | 9269-BEL RG-62A/U, 22 AWG (.025), Solid, 95% Shield 0.15 0.11 
MWAO одд wı" yl | PLENUM (50 OHM) COAXIAL COMPUTER-INSTRUMENTATION CABLE Authorized 
60- CORO Shipper t Mn van * 89907-BEL Thin Ethemet, 20AWG (19x32), 100% Shield, NEC CL2P CSA $034 $0.27 Distributor 
Modular Surface Mount Jacks 
v еен Тетла Cete Ча 814 24 8122 | Bulk Cable 24AWG PVC INSULATED Bulk Coaxial Cable 100-998" 1000" 
SM-4IDC 4 Conductor 110 IDC type 18 290 232 | Multi-Conductor (7/32) NEC725, CL2), RG-58U 50 Ohm Ethemet $0.09 $0.065 
SM-&IDC Б Conductor 110 IOC type 430 323 258 | 24AWG Shielded Cable 1-99' 100-999' 1000' | рас.580 50 Ohm Ethemet (Plenum) 0.33 0.233 
SMabC вопас no oc ye аю aso zea | 4304 4 Conductor $0.13 $0.10 $0.069 | RG.SSTHIN 50 Ohm Thin Net 018 0115 
SM-2IDC В Conductor, 110 OC type, Oud 485 421 169 | 4906 — 6 Conducior 0.17 0.13 0.089 | RG-62U 93 Ohm Arcnet 0.11 0.073 
4308 8 Conductor 022 0.18 0.117 | pRG.62U 93 Ohm Arcnet (Plenum) 0.36 0.243 
TERMS: For C.O.D. orders add $5 per package. Minimum $25. Cashor | 4310 10 Conductor 0.26 0.21 0.140 | د‎ 
qna — only. Кар a handing charge. — | 4312 12 Conductor 030 0.24 0.159 erg! eee Level 5 ae 
سپا ساب‎ ng. ie mond, | Stranded Twisted Pairs Individually Shielded puon 1000 
i 3. x iet = й sales рама Е? (NEC725, CL2) 1-99' 100-999 1000 | VDC5-4  Level5,4Pzir,Unshieldsd CL-2PVC 12 — .10 80 
md daten а: эы Е м ~ ی‎ os = des | mal "o ps VDC5-P Level 5, 4 Pair, Unshielded CL-2P Plenum .25 20 180 
retums memory, cut cable. Prices subject to change without notice. Д ir ' . . {9 27.1325 
| We are not responsible for typographical errors. 3304 Four Pair 0.19 0.16 0.126 Fax Your Order: (2 10) 637-3264 
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Special 


windows | эшме 
Portability B Guide Summer '93 


Issues — 


Special Issues U.S. Delivery $3.00, Foreign Delivery $4.00 | 

1990 thru 1994 U.S. Delivery $6.00, Foreign Delivery $8.00, Canada & Mexico $6.50 

All issues prior to 1990 U.S. Delivery $3.00, Foreign Delivery $4.00 

All checks must be in U.S. funds and drawn on a U.S. bank. 

Please indicate which issues you would like by checking (и) the boxes. Send requests with payment to: 
BYTE Back Issues, 

One Phoenix Mill Lane 

Peterborough, N.H. 05458 

(603) 924-9281 


[ ] Check enclosed Charge: (С VISA C) MasterCard — | JAmerican Express 
Card # 


= 


Exp. Date 
Signature 
Name 
Address 
City rae 
ВИТЕ 
| State Zip Because the Experts decide. 


All orders must be prepaid. Please allow four weeks delivery. 


New Version! 


Layout Editor (32 bit) 
Schematic Module (32 bit) 
Autorouter Module (32 bit) 
Technical Support 


Complete Program 
Demo with Orlginal Manual 
16-bit Version Still Available 


All product names are trademarks of their respective organizations 


EAGLE 3.0 


AUTOMATED PCB DESIGN 


Limited Time Offer- > 
Get EAGLE 16-bit version for. 


$500.00 


Including Layout, Schematic, 
and Autorouter Module 


Finally! High-flying 
' PCB design automation 
without sky-high prices for program 
modules, technical support, and 
maintenance! 


With EAGLE 3.0 you get 32-bit power and all the functions you 
need in a single, affordable program. It includes schematic 
capture, layout editor, 100% autorouter, DRC, ERC, drivers, 
and libraries — plus copper pouring. There are no hidden fees 
or charges for maintenance and support. We'll even supply a 
conversion program íhat lets you transfer your current 
program's netlists into EAGLE's layout editor. 


Install EAGLE 3.0 on a 386 or higher and you'll be productive 
from day one — because we've also eliminated the complexity 
that makes competitive programs so frustrating and 
time-consuming. 


| 


Call for a FREE INFO 
DISK today, and 


discover why EAGLE gS Сес t oft 


3.0 is a value that 
soars above the rest. CadSoft Computer, Inc., 801 S. Federal Highway, 
Delray Beach, FL 33483 


800-858-8355 FAX (407) 274-8218, Hotline (407) 274-8355 


Cr 
[Ny 
| mill 


Circle 190 on Inquiry Card. In Germany: FAX: +49 8635 920 


Circle 163 on Inquiry Card. 


It's easy to get attached to your notebook. 


" : | 2 J = L aJ M _ за = TT. , å = 
p. dn EH _ ba mf , Notebook to SCSI instantly. 


t А Now notebook PC users won't have to give 


| Fa ” | c | up their favorite desktop peripherals. Adaptec 
а Adapted  COnnects virtually any notebook to vir- 
Dy tually any SCSI peripheral including 
Юла CD-ROM, hard drives and tape drives. 
It's the quickest way to tap into your database 
or access high quality graphics from any- 
where. The MiniSCSI" Plus kit and the 
MiniSCSI EPP kit con- 
nect SCSI to your paral- [ш 
lel port. The SlimSCSI” E 
kit is for PCMCIA con- 
nectivity. All three include software that is 
fully compatible with Windows and DOS. See 
your dealer or call 1-800-934-2766. 


Gladaptec 


VO. NOW MORE IMPORTANT THAN EVER. 


= 


©1994 Adaptec, Inc. All rights reserved. Adaptec, the Adaptec logo, IOware and SlimSCSI are trademarks of Adaptec, Inc. 
which may be registered in some jurisdictions. MiniSCSI is a trademark of Trantor Systems Limited, an Adaptec company. All other trademarks belong to their respective owners, 


Is your Laserjet? tossed about in the 
turbulence of a complex network? 

Our new Typhoon laser printers with УРТ“ 
support 4 protocols and over 20 network 
Ar. operating systems. They'll handle 
«= your mixed-platform network. 


Do you find your printer limiting? 
You need the versatility and power 
2 ofa new Typhoon 8, l6 or 20. We've got 
== desktop printers that handle paper sizes 
; up to and beyond 11"х17" with 3 input 
| trays and resolutions up to 1200 dpi! 


B So forget the ‘Jet. 
| Remember, even the biggest "Jets stay 
in the hangar when a Typhoon's around. 
= Call us to solve your printing problems. 


б 
са Ey 


Adobe Paisai = 


` 1-800-980-0374 
ЁД Dataproducts 


du E. " | 5 | 
218 BYTE MARCH 1995 Circle 172 on Inquiry Card (RESELLERS: 173) 


mand Motherboards 


* Motherboards also 
avallable without 
CPU! Call for details 

• Diagnostic and 
operating system 
sottware available 

к o One-year warranty 

80286 16MHz w/CPU.........$89.95 


115941  80386SX 40MHz w/CPU....... 89.95 
117401 803860Х 40MHz w/CPU .....149.95 
79214 X 80486SX 25MHz w/CPU .....199.95 
116118 — 80485SLC 66MHz w/CPU ....229.95 
95222 804880Х 33MH2 w/CPU .....299.95 
ei 80485DX 50MHz w/out CPU 149.95 


80485DX SOMHz w/CPU .....449.95 


RAM Memory icti om 


41371 41256-100 256KBx1 ...... $1.79 
41398 41256-0 256KBx1 ....... 1.69 
42251 511000Р-80 1MBx1 ....... 5.95 
42219 511000Р-10 1MBxi ....... 5.75 
SIPPS 
41451  41256A9A-10 — 256KBx9 ....513.95 
41700 — 421000A9A-70 1MBx9......47.95 
41718 421000A9A-80 — 1MBx9...... 46.95 
sims Ы 

| 41523 41256А9В-В0  256KBx9 ....$13.75 
41486 — 41256A9B-10 256КВх9...... 10.95 
41689 — 421000A8B-80 1MBx8......41.95 
41742  421000A9B-60 ^ 1MBx9......46.95 
41751 421000ASB-70 ^ 1MBx9......45.95 
41769 421000A9B-80 1MBx9...... 44.95 
Pentium 
Heatsink/Fans 

И * Keep your 80466 or 

И Pentium coo!! 

Î * Prolong the life of your C.P.U. 

| ¢ installation ts easy. Just snap it In. 
85497 486 Heal Sink only ................. $3.95 
67660 486 Heat Sink with Fan..............8.95 


| 
1 
Í 


112379 486 Heat Sink w/fan & heat ритр49. 95 
117348 Pentium 60/66 heatsink with fan 19.95 
118092 Pentium 90/100 heatsink win lan 18.95 


CUm" Fra at Supplies 
• Fits most popular desktop, 

mini vertical and vertical 

cases * One-year warranty 


a • 8088/80286/80386 and 

M compatible • Built-in fan 

1 19465 150 Watt (8088)............... $59.95 

| 67467 200 Watt (8088/80286)........ 69.95 
19545 200 WaR aaa ma aa 79.95 
19529 200 Wat (ee ar 69.95 
65728 ИТА omma mmi n 119.95 
Network Gender Changers 


» Slim-line - add only 0.44" to 
existing cable 


117719: Interfaces D-sub 15-pin 


117743: Interfaces D-sub 15-pin 
to D-sub 15-pin male .......................... 4.95 
117727: Interfaces D-sub 15-pin slide-lock 
female to D-sub 15-pin locking stud male ..4.26 
117735: Interfaces D-sub 15-pin captive-tock 


female to D-sub 15-pin locking stud male ..4.25 


Parallel Printer 
Cables and 
Adapter 


28695 РРС Абар!ег...................... 

28716 PPC6 6' = straight cable ............ 3.95 
28708 PPC12 12" - straight cable........... 7.85 
28741 PPR6 6'- right angle cable ......... 5.95 


{ 9-Pin Serial Cable 


31721 SAT6 9-pin serial cable.............3.95 


| DB25-Pin Extension Cable 


39538 25М10М Male to male... ee 


[ | Your One Stop Co 


sm‏ ا 


Trackball EM 


e PC/XT/AT & PS/2 (using P/N 28003) compatible 

• 101-Key Enhanced Layout with 12 function keys 
and trackball 

* Trackball has state-of-the-art microswitches for 
reliability and enhanced responsiveness 

* Microsoft compatible driver on a 5.25" diskette 


119044 Trackball кеубоап................... $59.95 
Keyboards & Keypad 

78271 32-key keypad - RS 232 interface ..$59.95 
78297 101-key enhanced ................... 24.95 
17128 101-key enhanced (Fujitsu) ......... 69.95 
Floppy Disk Drives 
Panasonic ч 


e PC/XT/AT compatible 

* P/N 118597: 1.2 MB 5.25", double- 
sided, double-density 

* P/N 118922: 1.44 MB 3.5“, double-sided, high 


density 
* Color (faceplate): beige 
118957  12MB525.............. $49.95 
118922 144МВ35”°©........................ 49,95 


EPSON 

* PC/XT/AT compatible 

» Additional accessories available 

115810 Epson 3.5°/5.25° Combo ......... "ae 
793906 Epson 360KB 5.25' .................. 


Floppy Controllers 
and 1/0 Cards 


* One-year warranty 

* 8088/80286/80386 and 
compatible 

19895 8088 Multi /O w/ floppy entr. ....$69.95 

19908 286/386 Ми 1/0 w/ floppy cntr, ,,59.98 

19596 8088 Floppy controller .............. 18.95 

19617 Floppy Disk Two-drive controller ..34.95 


19868 Floppy Disk Four-drive controller..44.95 


78713 Serial card 16450 UART ............ 29.95 
67053 Serial card 16550 UART ............ 39.95 
104678 Seria! card - 4 serial port UNIX ....69.95 
117971 1/0 Card 4 serial, 3 parallel ......... 89.95 
|| |  —— 29.95 
105072 VESA IDE super VO card ا‎ 29.95 


IDE Disk Drive 
Adapter Cards 


* One-year warranty | 
* Manufactured by Silicon Valley 


10233 ADP20  16-bithard ............. $22.95 
10250 АРР20Е 16-bit һагаліорру........ 24.95 
10268  ADPS50  8-bit hard ................. $4.95 
10276  ADP60  16-bit hard w/ BIOS .....59.95 
10284 ADP60F 16-bit hard/floppy 

| BERNER 69.95 
74114 ADP65F 16-bit hard/quad floppy 

drive adapter ............. 89.85 
101670 ADPSOVL Super VO card (VESA)...99.95 


Input Devices & Accessories 

104441: 

~ PC/XT/386/488/PS2 and "^ 
compatible computers hk. | 

» Microsoft® Mouse compatible ae 

e One-year warranty e Weight: 1 Ib. 

104441 3 Button serial mouse ............ $13.95 

111860 Microsoft two-button mouse...... 49,95 

105515 Dual port game card ...... — 19.95 

110015 Trackball (serial) .................... 29.95 

94541 Pocket auto printer switch......... 17.95 


AMECO 


ELECTRONIC COMPONENTS 
COMPUTER PRODUCTS 
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иии" 2400bps Modems i 


« 2400 baud 
* PC/XT/AT and compatible | 
computers 

* Hayes compatible LR 

* B-bit card zm 

• COIT V.22/N.22 bis and Bell 103/212A 
compatible 

* [ncludes communication software 


106569 internal 2400 Baud ............. $19.95 
106577 External 2400 Baud .............. 24.95 


14.4 bps Fax/Modem 


* 286, 386, 486 IBM PC 
& compatible 
computers 

AT ISA bus compatible 
Includes Bitcom and 
Bitíax software tor DOS 3.0 or 

higher or Windows 3.1 

MNP5 and CCITT v.42 bis data compression 
MNP2-4 and CCITT v.42LAPM data correction 
Supports international CCIT & Bell standards 
* Industry standard AT command set 

* Tone, pulse and adaptive dialing 

« Call progress detection 


116599 Internal 14.4 Fax/Modem ........ $99.95 


Short Haul Modem 


* No extemal power required 
* DCE/DTE selectable 
• Xon-Xoff or Hardware ı7 ^ 
handshaking T 
* RS232 interface 
* Up to 38400 baud 
* Will communicate over 
18 miles (max.) of cable 


116581 Short haul modem................. $39.95 


External 250MB 
Tape Back-up 


• DOS environment supports 
01С-40, 01С-80 and PC-36 
» P/N 117786 can be used = 
with Norton Back-up or PC Tools Back-up 
* P/N 117751 includes easy to use software 
117786 Tapa backup without software ..$149.95 
117761 Tape backup with software ....... 199.95 


Monitors 


78676: 
* 0.39 mm dot pitch 
* Max. resolution: 

1024 x 768 

66122: 

* Low radiation 

* 0.28 mm dot pitch 
• Max. resolution: 

1024 x 768 (interlaced) 
87876 14'Amber monochrome........ $109.95 
78676 14° Super VGA ..................... 269.95 
66122 14° Super VGA (Low radiation} .. 349.95 


Graphics/Memory Cards 


» 8088/80286/80386 and compatible P 

e One-year warranty 

* Expand your memory or 
enhance your graphics 
capabilities 


67459 ne 549.95 
104660 Super VGA card .................. 89.95 
91230 Monochrome graphics .......... 29.95 
93542 16-bit super VGA accelerator...99.95 
112141 ВМВ memory card ............. 114.95 


101688 VESA graphics accelerator .. 


1355 Shoreway Road 

Belmont, CA 94002-4100 

FAX: 1°800¢237¢6948 (Domestic) 
FAX: 415¢592¢2503 (International) 


..139.95 
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286 12Мн 
Bare-hones System 


Includes motherboard, computer case, 
power supply & keyboard ; 
* |ntel 286 12MHz 


processor 
* 1MB RAM = 
* 1.2MB (5:25 floppy disk 4 
drive : 


VALUE 


includes motherboard, 
case, power supply, keyboard 
& 4/0 card. 

• Intel 80486SX-33 CPU 


wo-year warranty 
кр cio d 
118973 486SX 33MHr .................. $458.95 


486DX 33MHz ни | 


includes motherboard, 
case, power supply, 
keyboard& VO Cara 
• intel 80486DX-33 CPU 
e Memory expandable to 
i e using (8015) 
• 256KB cache memory 
(up to 1МВ) 
* Two-year waran 
e [DE/floppy controller with one parallel, опе game 
and two А5232 serlal ports included 


118981 486DX 33MHz............... ^. $499.05 
Frequency Counter 


e Five modes of operation: 
Penod Mode, Frequency 
Ratio, Time interval Mode, 
Totalize Mode, Self-Test 
Mode 

> Frequency range from 
5 Hz to 175 MHz 

e Time interval range Irom 0.5 ps to 
200,000 ps 

e Totalize up to 99,999,999 counts 

• Single and/or multiple events average 

* Manual or TTL signal control (for totalizing only) 

° 8 digit LED display • One-year warranty 


118201 Frequency Counter ............ $149.95 


Portable IC 


Tester 

„ Hand-held &easy-to- 
operate. 

* Supports TTL. CMOS, ORAM 
41, and ORAM 44 series • Size: TL x 3625 

One-year warranty 


73525 Portable IC tester.............. $130.05 


1 Socket 16K-2MB 
E(E)PROM f 
Programmer 


* Programs EPROM's, 
EEPROM's, and flash 
memories 

* Programs 16KB to 2MB 
EPROM's 

* Menu driven software 

• Full screen buffer editor 

• File formats supported: Intel Hex, Motorola 
S Hex, Tektronix Hex, and Binary | 

e 2 & 4-way Binary file splitiing programs | 

o 2 & 4-way Binary file shutfler programs | 

e Includes adapter card, software and manua! | 

e Size: FL х SSW xX 1.757 H | 

» One-year warranty | 


101400 1 Socket 16K-512KB ......... ,$129.95 
78457 1 Socket 16К-2М8 (above).....199.95 | 
78465 4 Socket 16K-2MB Programmer 268.95 | 
104651 1 Socket 16K-8MB Universal ...699.95 


Circle 201 on Inquiry Card (RESELLER: 202). 


For presenting, directing, and 
conferencing. 


Metal plating with Solid brass body 
creates a sense of beauty. 


Shock resistant of 2-meter height. 
Runs on two “AAA” size batteries. 


Attracts the attention of the 
audience. 


Full 1 year factory ن‎ 


800-520-8435 Available in black and silver. 


— —— ALSO AVAILABLE, THE SUPER INFINITER, 
German Patent G 93 04 919.6 5 TIMES BRIGHTER FOR $99, 

U.S.A. Patent 5, 193,099 

Worktwide Patent Pending 

FDA Approved 


Reps and Distributors Wanted 


Discovery Fax and 
Data Modems 


Datatronics and CeBIT 1995, Hannover 


The Discovery series of modems are manufactured by ISO 9002 certified 
production facilities and meet FCC regulations and PTT approvals. 

At Datatronics, it's assured that our product development, 
production and service meets 

not only the highest international standards, but yours as well. 
Datatronics offers а complete line of Discovery modems with 
ITU-T V.34 protocol for speed and convenience, 

as well as German BZT approval 

Through advanced technology and affordable prices, 
Discovery modems offer you an alternative route through 
today's fast paced communications work. 

OEM/ODM inquiries welcome. 

Meeting Your Worldwide Communication Needs For Over Ten Years 


Datatronics Technology, Inc. 
15/2 Lane 768, Pa-Teh Rd. Sec. 4, Taipei 10565, Taiwan 
Tek886-2-782-2456 Ғах:886-2-782-0305 
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Quarton USA Ltd. Co. 

7042 Alamo Downs Parkway, Suite 250 
San Antonio, Texas 78238-4518, U.S.A. 
Tel: (210) 520-8430 

Fax: (210) 520-8433 

Outside U.S.A. Fax 886-2-6432000 
Quarton Inc., Taiwan 


(£ ) CeBIT 95 


8.——15. 03. 19*5 
Booth No: Hall 13 G64 


Circle 174 on Inquiry Card. 


MULTIPLE DRIVE COMPUTER SYSTEMS AND ENCLOSURES 


+ Computers available with ‘386, '486, or Pentium processors 
Ф 8 or 12 slots for Motherboards or passive backplanes 

@ All drive bays are shock mounted 

+ Accomodates full height & full length cards 

+ Card retainer to firmly hold plug-in cards 

€ 250W power supply w/ front panel on/off switch 

* Front panel keylock/reset switches & LED status displays 


DC 24V and 48V power supplies available for systems & enclosures 


RACK MOUNT PC 


SYSTEMS WITH 9" MONO & 10" SVGA COLOR MONITORS 


+ Computers available with '386, '486, or Pentium processors 

€ 8 or 12 slots for motherboards or passive backplanes 

€ Shock Mounted cage for three half-height front panel drives 

* Internal hard drive bracket holds two half-height drives 

+ 9" MONO or 10° SVGA color monitors with front panel controls 
% 250W power supply with front panel ON/OFF switch 

+ Front panel keylock/reset switches and LED status displays 


Available in both 20" and 24" deep models 


RACK MOUNT MONITORS 


€ 9" MONO & 10" SVGA color monitors e 14" SVGA & Multi-Sync color monitors € 17° Ultra VGA 0.26 dot pitch color monitor 
* Tinted Lexan shield for screen protection + Automatic degaussing + Microprocessor controlled digital adjustments 
€ Power, Contrast & Brightness controls in front € Standard 15-pin input connector € Energy-Star & MPR-II compliant 


Call us £or quotes on custom rack mount systems! 
Ask us about Passive Backplanes and open-frame monitors! 


RACK MOUNT KEYBOARDS AND ENCLOSURES 


TRI es А Е 
КО зл mesg "s 
YP капен 

"n mand 


+ Microline 184T dot matrix printer 

+ ІВМ compatible graphics characters 

+ All operator controls easily accessible 
Large storage for roll or fanfold paper 
e Standard IBM parallel printer interface 
+ Serial printer interface also available 

* Slides, power & signal cables included 


€ Vertical rack mount or desktop 

e Sealed membrane 101 keys e 101 K/B with mouse holder %# Standard 101 keyboard enclosure 
Selectable on/off audible tone + Full travel (4mm) keys + Storage space for K/B and mouse 
+ XT or AT operation + Optional protective cover e Slides for rack included 


UniMod™ MODULAR COMPUTER SYSTEMS 
= 
è + % Independent self-contained 4 or 8 slot computer modules MY Ф 
@ Individual module power supply and filtered cooling fan EL 
> 


| — * Available with ‘386 or ‘486 CPU's & various memory & hard drive sizes 

€ 7" TTL Mono or 7" VGA color or mono monitors available for further flexibility 
* Multiple configuratioris can be combined in 7 inches of vertical rack space 

+ Available with either AC or DC power supplies 


Call us for UniMod'" combinations and quotes 


RECORTEC, INC. "cx" — 800-729-7654 


1290 Lawrence Station Road, Sunnyvale CA 94089 dad Mat aly Call for free catalog 


Fax-On-Demand System 


Tel: (408) 734-1290 Fax: (408) 734-2140 т 
Circle 186 on inquiry Card. 


Me Micro International 7600 Notebook” 


The fastest notebook in the world. 
(Again). 


Brilliant 10.3" Dual-scan 
Passive Matrix Color 
screen (Active Matrix 
also available). 
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Pen UM 


Built-in multimedia speaker 
for the built-in soundblaster 
compatible ló-bit sound card ! 
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Two type Il PCMCIA card 


Mic in / Speaker / 
slots (equal to 1 type 3) 


Headphone out jacks 


340mb removeable local bus 3.5" floppy drive 


HD (up fo 810mb available ) 19 —: 
mm trackball in 


just the right spot 
8mb RAM i аа ا‎ 
user-upgradeable modules 
and 256K L2 cache! Nii Botton 


A focus on service and support since 1984! 


We give you free lifetime toll-free tech support. We preload the latest versions of DOS and 
Windows for Workgroups, including all video, sound, and PCMCIA card utilities. Our 1 Year 
Parts and Labor Warranty includes our outstanding 48 hour warranty service turn-around | 
time, proving that we understand how you depend on our products, Our 30-day money 
back guarantee* is pretty simple: you get a refund If you're not satisfied for any reason. 
Our RealHelp disk included with every notebook allows us to service your technical 
configuration files by rernofe access. Our 48-hour+ extensive bum-in and testing period 
` on every single notebook, before it leaves our facility, ensures an absolute minimum of 
failures in your notebook. Anything less is just not mint! 


* Shipping charges will be withheld from any refund, along with 2% of Invoice total on any credit card orders. 


Micro International, 10850 Seaboard Loop, Houston, Texas 77099. Top quality service and support since 1984! 
Full information (including specifications, all options & prices) available by fax or mail on request. 


Fax (713) 495-7791 Hours: 8-6 Mon-Fri, 10-1 Sat. Call today toll free: 


Circle 189 on Inquiry Card. 


CALL ABOUT 
WINDOWS 95 


VERSION 


BS Easy to Use and Fast! 
Ж Outperforms ReachOut, 
" i hs pcAnywhere and Carbon Copy! 
ол. Р Runs over TCP/IP via Windows 
Sockets, over Netware, 
— ALAN Netbios, or Windows LANs and 
via modem serial ports! 
P.0, BOX 6888 100% Windows DLL — requires 
HOLLISTON, MA 01746 no DOS TSR! 
(508) 429-6482 
FAX (508) 429-3179 Uses less than 200K of 
E MAIL 76206.3602 8 Windows memory! 
Seem o o o Very low RAM and disk 
GERMAN SPEAKING COUNTRIES: requirements! 
Automatically matches video 
color systems and 


TEL: 0803 (051557 resolutions! 
FAT 0043 (£89 337148 e 

INTHE UK, CALL E- 

DATASOFT LTD. Micsosort 

TEL: 0460 57001 РАХ: 0460 57060 —wixDOWS 


Powerful, Full-Featured, 


Circle 185 on Inquiry Card. 


Remotely Control PCs over LANs, 
the Internet or Phone Lines with 
REMOTELY POSSIBLE | chat ant Remote Printing — true Windows DLL 


software for all environments! 


REMOTELY POSSIBLE / DIAL – 
for home and travel. Supports over 200 
modems S 230,400bps including 
V.Fast, PCMCIA and ISDN adapters. 
NASI, Int 14 and Telebit ACS support. 
Licensed for 2 PCs. $199 


REMOTELY POSSIBLE / LAN - 
supports all networks including Novell, 
Netware, Windows for Workgroups and 
Netbios. Includes one Dial version. "REMOTELY POSSIBLE was ns fast a performer as one could hope to 


Licensed for unlimited users per site. $599 “о пома a or xo ute апе одлу нит 


REMOTELY POSSIBLE / SOCKETS – supports TCP/IP 
via Windows Sockets, works over SLIP, PPP and the Internet. 
Prices start at $298 (1 Host and 1 Viewer); add-on packs available. 


Overall © Бюст Use 


Speed T Crown A \ Quality Award 
ی ر ق‎ tal سر‎ 


INTRODUCTORY OFFER! 
SOCKETS Version only $99 (Save $199!) 
(SOO) 441-2281 


Fast Portable Tape Backup 
for DOS, Windows, and OS/2 


Valitek PST tape drives connect in seconds to the parallel, 
serial, or SCSI port of any IBM compatible PC or Macintosh. 


>» All drives come with parallel, serial 
and SCSI interfaces. 


Capacities from 500MB to 5GB. 


Software available for DOS, 
Windows, and OS/2. 


Compatible with Novell Networks. 
Up to 12MB/min. on standard parallel ports. 
Internal versions available. 


It runs with 


Маге 


Netherlands: | Computer Connections Tel: +31 70 3 209 409 
F 


100 University Drive AX: +31 70 3 201 666 
A L | Т - K Amherst, MA 01002 Germany: Computer Connections Tel: +49 2102 9301 0 
USA FAX: +49 2102 9301 20 


Call: 800-VALITEK FAX: 413-549-2900 Belgium: Dolphin Computer Tel: +32 02 652 15 13 
ог: 413-549-2700 BBS: 413-549-7560 | FAX: +32 02 652 25 74 
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GOVERNMENT, EDUCATIONAL, CORPORATE 
& INTERNATIONAL ORDER SPECIALISTS 


+ 219-922-0050 EXPRESS international Order Line 
215-922-2640 EMPRESS Technical Support 

«299-922-6116 EXPRESS FAX - Domestic - international " 
B8DO0-636-6792 EXPRESS Order Line • TOLL FREE 

- Dedicated to serving Purchasing Agents Worfdwide 
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Circle 187 on Inau [s Card. 


Circle 204 on Inquiry Card. 


$199| (800)-369-5411 


Sales: 718-853-7888 Fax: 718-854-1820 


540MB IDE Drive 


28.8k V.FC Modem $119 


HARD DRIVES | 


Conner 540MB IDE Drive 

Малог SAPMB IDE Опе... aaa 
Maxtor 420МВ IDE Drive 

Western Digital 420MB IDE Drive, 

Western Digital 540MB IDE Drive................... eene 
Western Digital 730MB IDE Drive..................... os 
Western Digital 830MB IDE Drive............................... s 
Western Digital 1.0GIG IDE Drive. 

Micropolis 1.7GIG SCS! Оте... erre nse 
Jumbo 350MB Tape Drive 

Jumbo ДВ Tape пме. венага rhe ornari saans 


CD-ROM DRIVES | 


Sony Douhle Speed Drive IDE Interface 

Mitsumi Double Speed Drive IDE Interface... 

Mitsumi (4x) .Quad Speed Drive IDE Interace 

Panasonic Double Speed Drive 

TEAC Quad (4x) Speed Drive 

Toshiba 120ms Quad Speed Drive................................. 9349 


OUND CARDS 


Sound Blaster 16 Basic... erre rre АФ 
Sound Blaster AWE-32........... eere eren rna rne sa tenere rese $239 
Sound Blaster AWE-32 Value Edition 


MULTIMEDIA 


Sound Blaster Discovery 16 Multimedia KiL........................$239 
Includes: 5816, DS CD-ROM Drive, Stereo Speakers, CD Software 
Mitsumi Quad Speed CD-ROM Multimedia Kit 

TEAC Quad Speed CD-ROM Multi-media Kit.............. 
Includes: 5816, TEAC 4x CD Drive, Stereo Speakers. CD Software 
Media Magic Double Speed Multimedia Kit 


11489 Woodside Avenue 


Santee, CA 92071-4724 
619 448-2888 FAX: 619 448-3044 


Compustar Computers 


61A Church Ave.Brooklyn, МҮ11218 - Mon-Sun 10AM-!0PM 


MOTHER BOARDS 


АН Mother Boards 256k Cache & ZIF Sucket 

TYPHON 486DX/DX2 3VL/7 ISA AMI-BIOS 
PERCOMP 486DX2/DX4 3VL/7 ISA 30/72pin ram ....$99 
OPTI P5 60/66Mhz 2VL/4 PCI/3 ISA AMI-BIOS....... $289 
INTEL P5 60/66Mhz 3PCI/A ISA AMI-BIOS............... $289 
ASUS P54C 90Mhz 2VL/4 PCI/3 ISA AMI-BIOS 

OPTI P54C 90Mhz 2VL/4 РСЗ ISA AMI-BIOS 

INTEL Plato PS4C 90Mhz 3 PCI/4 ISA 

INTEL Naptune P54C 90/100Mhz 3PCI/AISA *New*,,$349 


PROCESSORS 


AMD 486-66DX2......5189 Intel 486-66DX2........... $209 
AMD 486-80DX2......$229 Intel 486-100D X4.........$489 
AMD 486-100DX4.....5$159 Pentium P5 60Mhz..........$389 
Pentium P5 66Mhz......$439 Pentium Р54С 90Mhz.....$589 


GRAPHIC CARDS 


"Win Turbo / Win Boosi" ATI Mach-64 

ATI Mach-64 VLB/PCI 2MB VRAM 

ATI Mach-64 VLB/PCI 4MB VRAM 

ATI Mach-64 VLB/PCI IMB/2MB DRAM 

Diamond Stealth-64 VLB/PCI 2MB VRAM. 

Diamond Stealth-64 VLB/PCI IMB DRAM 

Trident 9400CXi VLB IMB DRAM ....... ——À $69 


MEMORY 


1X9 (3-Chip) IMB 30pin SIMM 
4X9 4MB 30pin SIMM 

4MB 72pin SIMM 

8MB 72ріп SIMM 

16MB 72ріп SIMM 


E-mail: 73650.443 @ compuserve.com 


Circle 192 on Inquiry Card. 


MODEMS 


All Modems Listed Are Internal 

28.8k V.FC/v.32 Data/Fnx Moder.......................... 

28.8k V.34/V.FC/v.32 Data/Fax Modem 

I4.4k v.32 Data/Fax Modem 

USRobotics Sportster 28.8k V.FC Modem 

ZOOM 14.4k v.32 Data/Fax Modem 

ZOOM 28.8k у.34/ ЕС Data/Fax Modem 

"MultiMedia" 14.4 v.32 Data/Fax/Voice mail Modem..$89 


MONITORS 


Arche 14" .28 dot pitch SVGA..ND eect $219 
Arche 15” .28 dot pitch SVGA..NL...... sese $315 
I-Three14" ,28 dot pitch &У/СА..М1................................920 


ViewSonic ISE I5" .28 dot pitch SVGA..NI................. $369 


CONTROLLERS 


ACCESSORIES 


1.44MB/1.2MB Combo Floppy Drivc.............................. $99 
1.43MB 3.5" Floppy DOVE ieu tne $39 
1.2МВ 5,25" Floppy Drive 

101-кеу Enchanced Soft Click Keyhoar........................... $19 


NETWORK 


NetWare Tested & Approved 
NE2000 EtherNet Combo Card (10ВТ & 10B-2)............ $35 
NE2000 EtherNet 10-Вазс-Т Card 


Cursor control at its 
optimum, with single pixel 
resolution and smooth 
instantaneous tracking. Input 
as natural as pen to paper. 
Light pens can work 
independently or with a 
mouse. Design Technology's 
light pen systems operate on 
DOS*, Windows*, NeXT* and 
selected UNIX* platforms. 
Evaluation systems: 
US$188. Quantity discounts 
available. Distributors located 
in Europe as well. 


Call today 800 945-7367 


“Trademarks of their respective companies. 
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Circle 206 on Inquiry Card. 


lle Station 


pre-printed forms - 


je Transform E 222 


yy 7d pee laser printer 


Now, Go FRoM PAPER To ELECTRONIC FORMS 
AUTOMATICALLY. 


Introducing TransForm™ As incredible as it 
A sounds, you can now scan your paper forms 


into fully editable, electronic forms in minutes. 


Thanks to its artificial intelligence, TransForm senses boxes 


where data is entered and lets you type into them directly. 


Each form you create with TransForm can be filled or 
merged with variable data, E-mailed and faxed. What's 
more, all your forms can be filled and printed from nearly 


Call the mips authorized 
dealer near you. 


DocuPrint, Sweden: 
46-8-580-34990 


Printline AG, Switzerland: 
411-814-1412 


Open Systems Solutions, 
Venezuela: 582-239-6113 


Im кн. 
ai e ga i à 


" 


rl UN 
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mips Technologies GmbH, 
Germany: 49-6127-3845 — 


PC:\Forms>Inc., Wisconsin: === 
800-786-8827 


ri 3 = ч ^ T -E к 3 yi Pr 


any computer platform. m Another benefit: with TransForm, 
you can quickly make changes to forms at any time and 
print out new forms when you need them. No more 
throwing away stacks of obsolete forms! m And for 
convenient form storage, our mips FormShuttle™ holds up 
to 200 forms, and plugs right into the cartridge slot of your 
laser printer. Since forms stay printer-resident they'll print 
much faster. m Find out more today: 800-898-8560 


Dataline America, Inc. 


—— 


(619) 679-4070 * Fax (619) 679-4073 


р! SOFTWARE 
Ж. a ELF сү: | 


еши. you since 1979 


JDR Microdevices’ 


1850 SOUTH 10TH STREET, SAN JOSE CA 95112-4108 


Conner IDE Hard Drives 


Designed primarily for laptop and desktop computer systems, 
Conner hard drives offer low power consumption, high-reliability 
and a low-cost interface. Based on 3-1/2" IDE technology, these 
drives are designed to withstand intense amounts of shock. Each — 
features a look-ahead read buffer, automatic head retraction and , 


high-performance, voice actuated heads. The low power 


requirements enable battery operation in laptop and notebook 


environments. New power-saving commands support 


“Green PC” applications. 


CFS-210A 213М6, 14ms, 32Kb, IDE 
CFS-420A = 426Mb, 1415, 32Kb, IDE 
CFA-540A  540Mb, 12ms, 256Kb, IDE 
CFA-850A 850М5, 12ms, 256Kb, IDE 
CFA-1275A 


These value- 

priced 3-1/2" 

floppy drives 

offer compact 

size, high density 

& improved 

reliability! 

FDD-1.44A Beige faceplate ... — 

FDD-COMBO 3-12" & 5-14' combo drive .. 
Quantity: КӨ 

3.5HD-BULK 3-12" 1.44Mb DS/HD disks .43 ea 

MD2H-BULK 5-14°1.2Mb DS/HD disks — .41 ва 


1.0866. 12ms, 256Kb, IDE ................... 


.. $59.95 

. $1 09.95 
50 

.49 ва 

.45 ва 


LOBaseT Concentrators 


Par Size Speed Туре — Price 


1MX9-80X3 
1MX3-850X3 
4MX9-80X9 
16MX9-70X9 
1MX36- 70 
2MX36 ло 
4MX36-70 


1М х9 80n5 SIMM 
1M x 8 60ns SIMM 
4M x9 80ns SIMM 
16M x 9 SIMM 
0 1M x 36 SIMM 
2M x 36 SIMM 
4M x 36 SIMM 


44.95 
46.95 
169.95 
699.00 


КО 


379.95 
699.00 


1995 CONNER || 


Combine your most 
frequently used 1/0 
ports in one card! 
This card 
Integrates serial, 
parallel and game 
ports with an IDE 
hard disk interface 
& floppy controiler. 


fF MODULAR CIRCUIT TECHNOLOGY 


MCT-IDEIO Multi-L/O IDE controller ........................ 
MCT-IDEFH IDE Floppy/Hard controller .................... 


This motherboard supports 
both VESA Local Bus and PCI 
Local Bus. 


« 90MH2 Pentium™ Processor B ES - 
with 16Kb internal cache memory *"La 

МСТ-М585-90 ,.. l [et 

MCT-MAB6VL-66 66MHz 4850Х2 motherboard .. 

MCT-M486VL-33 33MHz 4860X motherboard 

MET- M386SX- 33 MEE 386SX motherboard , 


| This external modem сап give 


you up to 24 times the 
data transfer of a 
standard 2400 bps — /.. 
modem. € 


* 14,400/12,000/ 

9600/4800/2400 

bps modem and fax 
* Hayes AT command set compatible 
GVC-144EF 


This split keyboard features a built-in palm rest 
and a sloped, split-key design for less stress to 
your wrists. PC compatible keyboard features new 
graphical Task Manager for Windows 3.1 


Special Prices for 
Byte Buyers! 
Good Through 4/30/95 


To receire these special 
prices, pou mas! mantion 
key code #1053 | 


PC PRODUCTS 
AND ELECTRONIC 
COMPONENTS 


CALL 
TOLL-FREE 


T DX. 400: 100 


"luas [ 


80) (D) DXAODPR 0 


BOXOX X4ÛDP7: 
3 25MI 


BOXDX20DP. 


| 
i AT 
gi fi Ht 


BOXDX20DPR- i 
P Jie 2k ate i^. 
АГ агас 4 


This fax switch lets you use 

just one telephone line for 

your phone, fax, 

modem and answering 

machine. ьа A 

* Accepts tone or pulse Т eni. 
access codes 


* User-programmable access codes and ring 
counter to control junk faxes 


This тура kit includes the accessories you 
need to properly experience today's multimedia 
adventures! The kit combines a double-speed 
CD-ROM drive and matching Sound Blaster 16 card 
with a pair of matched high-performance speakers, 
plus an array of educational applications. 


* 16-bit PC compatible ISA card requires 
Windows 3.1 and 386 or higher 

e Double-speed CD-ROM drive reads data up 
to 300Kb per sec, 320ms access time 


e MPC level 2 and Multisession Photo CD 
compatible CD-ROM is XA ready 


- 
DISC CD16 O O TT O I I J $239.95 


Order 
Toll-Free Fax Ordering Local/lnternational 24-Hours-A-Day Am 
eS es = Sales 1-800-538-5000 1-800-538-5005 1-408-494-1400 Ву Phone or Гах Nagy 
TEAMS: Far upping & Exarilirg impliud £, OQ for ppum & $7, ай lar тт, Dede aver 1 Ib, and l'anrign priar шау ie didi inal 1hppag cExupgra—rariar ger bates Opel, Баг Gon arat, Баттона тиш] taç dg a2pglicabts 
sales iar Prices ла ран dp chispa ЇНЇ malice. We arg pat rexgaasibla Tos typagraphleal erezes. We reserse he nghi dp limit quam ies and to zubrilbzie maagtircimgs, ЫЙ mechs ваб есі ia pis soled. А full copy Bl 


ger Eermer is available epon request. (beers pictured ma maig be representative. JUR, Bre JUR laga- JUR Micredesices, aad the MET tage ane registered trademarks of J0@ Microdevices, Madelar Circuit Теса онур li a trademart ci 
JOR Hicraderices. Сору THA JEE MECRÜDEVICES, Other їйїн are ihe property al (heir герете pama. 
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Wro is the world leader in 

_ completely open, SCSI-based 

` hardware RAID controllers and 
subsystems which provide the best 
i price to data-security-performance 
value. 


* Fast & Wide SCSI II 


* On-the-fly hardware parity generation 
eliminates read, modify, write-back 
performance overhead 


• Programmable RAID Level selection 
e Single ended or differential 

* Configurable read & write buffers 

* Downloadable flash firmware 


* Remote alarms, configuration & 
monitoring 


* Environmental sensor ports 
* "Hot Replaceable" disk drive bays 
* Two “Hot Replaceable” power supplies 


* Solid state load sharing power 
subsystem 


* LCD control panel status display 


Raidtec RAID supports more 
hardware & operating systems 
than any other RAID offering... 


HARDWARE OPERATING SYSTEMS 
IBM RS/6000 Microsoft DOS 
Sun SPARC, SPARCENTER Microsoft Windows NT 
HP 9000 Series SCO UNIX; SCO ODT 
Apple Power PC UNIX 
DEC Novell NetWare 
NetFRAME UNIXWARE 
Silicon Graphics HP-UX 
UNISYS Solaris 
Intel 80X86, Pentium Apple OS; AUX, 
ISA, EISA, MC, PCI, SBUS, IBM OS/2, ALX 
VME, NUBUS Banyan 


S a ca ol thers aot 


The Standard In Advanced Mass Storage Systems 


-Performance SCSI RAID Systems - 


iat 


FlexArray IX, FlexArray FX 


FlexArray [X features six hot replacement drive bays 
and dual hot replacement power supplies. Ideally 
suited for midrange, NT, OS/2, Unix and Netware 
server applications requiring up to 15 GB of fault 
tolerant, high availability data storage. 

FlexArray FX supports Fast and Wide SCSI H inter- 
face. Its six channel SCS] to SCSI bridge controller 
supports data transfer rates up to 20 MB/Sec. Ideal 
for high performance data base, video, imaging and 


' multimedia servers where high I/O rates, advanced 


diagnostics, remote administration and configura- 
tion are required. 


RUAC MX 


5.25" half height controller provides SCSI to SCS! 

2 channel mirroring (RAID 1), 2 channel striping 
(RAID 0). Expands to protect two to 14 drives. The 
RUAC MX is well suited for work station and small 
server applications requiring fault tolerant data pro- 
tection in the one to four GB capacity range. 


Circle 284 on Inquiry Card (RESELLERS: 285). 


“Roswell, SES 30076 "ark, 


e6 @ 


Rack Mount Configurations - RUAC ЕХ 
Controller and the FlexArray RX 


Combine RUAC FX 19" rack mount RAID Controllers 
and FlexArray RX drive modules for infinitely flexible 
RAID solutions. Protect eight to over 200 GB of stor- 
age. Accommodate growth and expansion with the 
best Fast/Wide price-to-performance ratio in the 
industry. Efficiently handle the most demanding 
database, video, imaging and multimedia server 
applications. Eliminate concerns about hardware or 
Operating system compatibilities. 


taic tec 


CORPORATION 
Tel (404) 664-6066 


USA EUROPE 
105 Hembree Park Dr. Glen Mervyn House - 
Suite C Glanmire i 


Typical glare filters too 


" 


GLAREBAN BLITE 


' Reduces glare yet increases Straining over "washed out" 
light transmission. monochrome terminal? 
Perfect for today's VGA high GlarebanLite? enhances contrast 
resolution monitor. - provides crisp, clean viewing. 
VIZIFLEX SEELS, INC. 
16 E. Lafayette St., Hackensack, NJ 07601 
(201) 487-8080 * Fax: (201) 487-6637 


Contact us for our FREE computer accessory catalog and promotional offers. 


Circle 226 on Inquiry Card (RESELLERS: 227). 


4 SERIAL AND 
4 PARALLEL PORTS 
ON 1 BOARD 


The МАХ 1/ 


= 4 15А Serial COM ports and 4 
ISA Parallel LPT ports on 1 card 


Parallel Ports areBi-directional 
- Software allows all Serial and 


Parallei Ports to share 
interrupts 


= Compatible with MS-DOS, 
Windows, 05/2, XENIX, NOVELL 
and SCO UNIX 


- List price $395 


€E Computer Modules, Inc. 
2350 Walsh Avenue 
Santa Clara, CA 95051 
Tel: (408) 496-1881 
Fax: (408) 496-1886 


Triera progarty Of 1 рр] quia 


Circle 208 on Inquiry Card. 


SPARCstation Power in Your PC! 


Elegantly provides PC users with 
a complete UNIX environment. 
-Unix Review 


SPARCard""5 


at 


A Complete SPARCstation 5 
system оп а PC/AT boardset 

A Runs Solaris, SunOS 

A Perfect for PC users who run: 
DOS, Windows, and Unix 
applications 


OPUS Call 408 * 562-9340 
SYSTEMS Fax 408 • 562-9341 
3000 Coronado Drive» Santa Clara CA 95054 


Circle 219 on Inquiry Card (RESELLERS: 220). 


Let your "TRUE COLORS SHINE 
THROUGH" when you advertise your 
computer products in the 


DYTE 


HARDWARE/SOFTWARE SHOWCASE 


Call for more details: 
(603) 924-2695 or (603) 924-2598 


COMME 
wS WE. 

420 МВ LFS420A 14MS 3.5" НН IDE 5183 
540 MB CFAS40A 12MS 3.5" HH IDE $249 
850 М8 CFABSUA 12MS 3.5" HH IDE $314 
1060 MB CFPIOGOSSMS 3.5" HH SCSI $494 
1275 MB CFA1275A12MS 3.5" HH IDE $479 
2150 МВ CFP2105 BMS 3.5" НН SCSI 5987 


2100 MB 4221 BMS 3.5" HH SCSI $1039 


4300 МЕ 3243 8.5MS 3.5" HH SCSI $2099 
9100 MB 1991 12MS 5.25°FH SCSI 53249 


75 WESTERN DIGITAL 


425 MB AC2420 12MS 3.5" HH IDE $189 
540 MB АС2540 11М5 3.5" HH IDE $219 
730 MB ACZ700 TOMS 3.5" HH IUE $296 
Т080МВ AC31000 Т0М5 3.5" НН IDE $439 


SS Seagate 


428 M8 3491A 12MS 3.5" HH IDE $189 
545 MB 3360A 12MS 3.5" HH IDE 5222 
545 MB 5650N 12М5 3.5" HH SCS! 5335 
2150 МВ 32550N 8MS 3.57 HH SCSI $1219 
2150 МЕ 32550W8MS 3.5" HH 5551259 


Miap<tor 


540 MB 7540AV 12М5 3.5" HH IDE $214 


Chicony eera 
^^: MAGITRONIC Motherboards 


466002 66 ЗИВ AMDCPU AWARD BIDS 256K 5269 
4850X2 80 ЗИВ АМО СРУ AWARD 8105 256K $298 
4860X4 100 ЗИВ АМО CPU AWARD BIOS 256K 5394 
PENTIUM 66 JPCI ЗИВ 31$A ТЕС CPO 256K $679 
PENTIUM 90 4PCI 2 ИВ SISA INTEL CPU 256K 5945 


Call for Memory, CD-ROMs, and Alt Other Pricing 


applications such as: 
Int'l Callback/Debit Card 


' Interactive Voice Response 


Voice Mail/Messaging 
' Automated Attendant 
^ Fax Back/On-Demand 
Tele-conferencing 
^ 800/800 Services 


New 


"OIC 
Circle 254 on Inquiry Card. 


Now the others «и ^ ge 
are obsolete. .. К 
(Scary, isn't it?) Alam 


Computer Telephony Integration 

(CTI) is one of the fastest growing 
markets. Pick the voice board with 
performance that screams. Our sophisti- 
cated 2, 4, or 8 port models provide the 
best building blocks for success. Used in 


ve be 
‚ Telemarketing 
' Audiotex 
' Talking Yellow Pages 
‚ T1 Interface Support 


1893 Preston White Drive 
Suite 2120 
Reston, VÀ 22091 
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| P uJ |a 3 A 1 


ua d 


MARCH 1995 BYTE 229 


Circle 244 on їг Сага (RESELLERS: 245). 


CONTROL 


ALL YOUR PC SERVERS — — 


P MMDPÉÀÓ—— Dare‏ کے کے 


ay 
P Y 1 * ni Pio 


€ VINES UEC 


COMPARE QUALITY 
AND PRICE PERFORMANCE! 
* Save Space, Cut Costs & Centralize 
Control with 100% Reliability 
* "Plug and Play" Any Mix of PCs & All 
Video; Supports PS/2 & Serial Mouse 
* Desktop or Rackmount Models 
for 2, 4, 8, 16 PCs, Expand to 64 
* Keyboard & Mouse Emulators for 
Error Free PC Operation and Autoboot 
* AUTOSCAN™ to Monitor All PCs 


“Мо other solution “ALL TODAY! 

stacks up.” (908) 874-4072 x z1 RGI 
RARITAN COMPUTER, INC. 10-1 Пепе Court, Belle Mead, NJ 08502 Fax (908) 874-5274 
30-DAY MONEY BACK GUARANTEE FULL I-YEAR WARRANTY | 


See Us nt NetWorld Interop, Booth #4098 + FOSE Booth #3031 
INTERNATIONAL: Korea: (82) 2-412-5775 

France: (33) 1-64 67 64 67 Netherlands: (31) 10-4423313 

Germany: (49) 180-522-8222 Sweden: (46) 020-788850 

Ireland: 1353) 1454-0589 Switzerland: (41) 22-7532200 

Italy: (39) 2-66800548 Taiwan: (886) 2-218-1117 

Japan: (81) 3-3255-1517 United Kingdom: (44) 244-520-222; (44) 344-424-333 
INTERNATIONAL RESELLERS INQUIRIES WELCOME — CONTACT RCI (908) 874-4072 


Circle 248 on Inquiry Card 
(RESELLERS: 249). 
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Rhetorex 
Voice Processing boards 
make CTI a reality. 


If you're asking "what's 
CTI; you're missing one 
of the hottest new 
technologies going. 

Computer Telephony 
Integration links PC- 
based computer appli- 
cations to the telephone 
network, providing voice/ 
fax mail, interactive voice response, voice/fax servers 
and more. 

Interested? Maybe you're already developing a CTI 
application. Then it's time to discover Rhetorex." 

For the best value in CTI technology—from our 2 and 4 
port DSP-based voice and fax processing boards, to our 
24-port platform- give Rhetorex a call. And start making 
CTI a reality today. 


RHETOREX 


Rhetorex, Inc., 200 E. Hacienda Ave., Campbell, CA 95008-6617 
Tel. (408) 370-0881; Fax (408) 370-1171 


All trademarks identified by the ™ symbol are trademarks of Rhetorex, Inc. 
All other trademarks belong to their respective owners. © 1993 Rhetorex, Inc. 


Circle 223 on Inquiry Card. 


` LET YOUR COMPUTER DO, THE TALKING! 
Bl Automated Attendant 
B Unlimited Audiotex 


ail 
integrates major terere esce plus 
performance software PC-AT/386/486 based, Ш Voice Mail 
Rhetorex, New Voice, Dialogic Bom, Pika, Ш Talking Yellow pages 
аро: м ы УР ncs and up pia ot Bi Telemarketing 


lard wa re + Soft vare Kits 


куйсе пе Ашин , B Fax Mail 
Fax-on-Demand lines 818-368- 4566 or H Fax-on-Demand 

UE Sud" И Fax Broadcasting 
Г в59 Ш Date/Party lines 
Bl Int'l Call Back 


Circle 237 on Inquiry Card (RESELLERS: 238). 


GET THE MESSAGE - OR ELSE! 


WINDOWS: BASED 


¢ Voice Mail 
¢ Auto — Attendant 
¢ Fax- Оп — Demand 


1-800-934-4884 
qum FT? Don't trade your life for a lost message! 
TALKING TECHNOLOGY, INC. = кшш | 


7725 Atlantic Avenue, Alameda, California. 94507 4 Ў, F 
Voice: 810-522-3800 Fax: 510-322-5556 Fil. 


10801 B Bismarck Lo кс Ре CA 91326 USA 
(Resellers/Dealers/OEMs/Private labels are welcome) 


Circle 225 on Inquiry Card. 
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Turbocharge your ISDN 
connections with. . . 


TurboPort/RA" controllers 


Now there's a serial I/O controller that will keep up with 
ISDN terminal adapters. TurboPort controller | 
support data rates up to 460.8K bps—more 
than you need for Basic Rate Interfaces. 


Faster than standard serial pi rts 
TurboPort controllers break the 19.2K bps 
speed constraint of typical ISDN-to-PC con- 
nections and readily support 64- and 128K bps 
(2B +D) data transmissions. These low-cost controllers 

easily handle data compression that rep even higher baud rates! 


LE [| ne "^n mem. cm m 
ne (im ize Cy |" mn пей (IC ons 


EIA-232/EIA-423 combination provides unmatched reliability and 
speed in ISDN-to-PC connections. Offering automatic hardware/ 
software flow control, the advanced TurboPort hardware eliminates 
costly re-transmissions and data loss. 


For more information, call 1-800-782-7428 
VISA and MasterCard accepted. 


STARGATE: Serene 
29300 Aurora Rd. - Solon, OH 44139 USA 
тоно осие ис. 216-349-1850 • Fax 216-349-2056 
O 1995 Digi international inc. E jv c All rights reserved. 
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Turbocharge your modem 
connections with. . . 


TurboPort/RA" controllers 


Delivering fast, reliable connections for high-speed modems, 
TurboPort serial ЏО controllers supply the speed 
you need for remote access. Supports 
Windows, NetWare, OS/2 and more. 
Faster than standard serial ports 
Supports data rates up to 460. BK bps— : $17 
4 times faster than V.34 modems. v пане pork 
Maximizes speeds Pe ed 
Software-configurable. Offers automatic "ree Tech Suppor 


software/hardware flow control. Each port 
serviced by a 166650 UART. For ISDN terminal adapters or 


modems of all types—9600 bps, 14.4K bps, 28.8K bps and above. 
Multiple-strike protection 

The only serial board for remote PC users with complete ESD 
protection to every signal. 


For more information, call 1-800-782-7428 
VISA and MasterCard accepted. 


LA ПЛГЕ" Star Gate Technologies, Inc. 
29300 Aurora Rd. * Solon, OH 44139 USA 
TECHNOLOGIES мс. 216-349-1860 * Fax 216-349-2056 
© 1995 Dig тасв! кє. Ж ТЖ] agr reserved. 
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Circle 236 on Inquiry Card. 
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Т | К Т М Talk To Me for Windows is an easy-to- 
A (2 E use and powerful voice application 
VOICE PROCESSING SOLUTIONS generator for MS Windows. With Talk 


: To Me, virtually every MS-Windows 
The #1 Voice user is copable of creating simple 


Process ing LET | BIO voice applications, using the graphical 


for MS-Windows box-oriented user-interface. More ex- 
March "95 Trade Shows: perienced users con теше complex 


CeBIT '95, Holl 17, Stand C70, applications, using the rich program- 
Hannover Germany ming language in the Programming 
CTI '95 Dallas, USA 


| = Automated Attendant 
| = Voice Mail 
2 Audio Text 
Distributes, dealer, | = IVR & HIVR 
VAR ond OEM enquiries = Fax On Demand 
welcome. в Fax Back 
| = Powerful connectivity 


Try before yov buy? 
If you are looking for о reliable and proven software package for your 
voice processing applications, Talk To Me is the onswerl 
Ask for our 100% functional evaluation system, induding printed manual 
for USS 75,- or downlood your free copy from TIM BBS (No voice card required.). 


Language Support: Tolk To Me comes with drivers for all popolar longuopes. Ask for the ist. 
DIAL Herdwere Support: Voice: Al popeler Diclogit boards - Кет: intel, Gemmefer, Didlogk. 


ГЕ анна 
С TTM Talk To МЕ 
E лс он 


Toolkit 
Developer 


Rietveld 10 © 3641 GS Mijdrecht The Netherlands Phone 31-2979-88355 Fux 31-2979-81241 ТТМ BBS 31-2979-4870] 
Circle 276 on Inquiry Card. 


PC-in-a-Box 


F Boulder, CO 80301 USA Fax бере 
Circle 213 on Inquiry Сага. 


FULL LINE OF — ME l since 
RACKMOUNT BOARD 
PRODUCTS | COMPUTERS 


ris er TU. ME CAT, тет 
Аал Р] er el diggin 


he sume. up ta 3 AS 


1080 €. Duane fve., Bldg. G. Sunnyvale, СА ?4085 800- 700-8560 
Circle 279 on Inquiry Card. 
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Rackmount Solutions 


RACKMOUNT COMPONENTS ~ QTY 25 PRICING 
Rackmount Chassis 19x7x17 $131 
Rackmount VGA Monitor 
Rackmount Monitor Shelf 
Rackmount Cherry Keyboard Drawer 

RACKMOUNT PLATFORMS - Qty 1 Pricing 
RMS486DX2-66 EISA $1593 — RMS4B6SX-33 $915 
RMS486DX-33 $1136 — RMS3B6SX-33 $665 


RACKMOUNT CHASSIS — 15 Models up to 20 Board Slots 
SLOT CPU BOARDS - EISA/ISA 486, 486SX, 386, 386SX 


RACKMOUNT MONITORS - Super VGA & Monochrome 
RACKMOUNT KEYBOARDS - High Quality Cherry KB 
RACKMOUNT SWITCH ~ Video/KB up to 12 CPUS 
RACKMOUNT CABINET - Modular from 21" to 96° high 


Exclusive International Distributor Program now Available 


RY WALLEY 


2468 Armstrong Street, Livermore CA 94550 
(510) 447-2030 FAX: (510) 447-4559 


Circle 230 on Inquiry Card. 


Rackmount PCs 
Industrial PC Chassis 
Industrial Workstations 
Panel Display PCs 


Pentium/486/386 CPU | Cards. 


RS-232/422/485 Interface | 


Analog and digital UOs _ 


Call 800-800-6889 to 
receive a FREE 100- 
page Solution Guide for 
your OEM or system 
integration needs. 


ADVANTECH. 


750 E. Arques Ave. 
Sunnyvale, CA 94086 
408-245-6678, Fax 408-245-8268 


Circle 207 on Inquiry Card. 


250 MSPS A/D CARD 


ы aire "1 
Y Also available 


12 bi MSPS АЛ 
| Eth, OVI ч ' 


rac Senne Software 
| ЧЧ» we X. HIWare 


LabVIEW, LabWindows 


CSLITE 8 bh, 40MSPS $505 

С5250 A bit, 100MSPS $3500 
С52125 B bit, 260MSPS $4995 
C56012 12 bit, GOMSPS $6955 


Gage Applied Sciences Inc. 
5465 Vanden Abesie, Montreal, OC, Canada HAS 151 


1-800-567-GAGE Ee 
| Circle 210 on Inquiry Card. 
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ПЕТТ rogus 


© eguer mt 


| m T8 bit AD. Y kspsinmput 


п АС or battéry power 

a Standalone operation 

N Complete krong unit 
Iinnaverrtian Industries Inc. 


251 Brighton. Ave.. Downsview, OntaHo, Canada МЭН 468 
Till 14:16) 635-0052 Раж; 1416) 63647738 


24-BIT A/D 
CONVERTER 
Programmable data rate, 


$495 gain and filtration 


Money back guarantee Optically Isolated 
RS232 serial interface 


800-321-5355 .25w — 


With PC/XT ftware 
Lawson Labs, Ine. кн 


74 4th Ave. NW 406 257-5355 or FAX 257-5572 
Kakspel, MT 59907 


We manufacture a broad line of data acquisition products. 
Circle 215 on Inquiry Card. 


DAP 3200e™ Data Acquisition Processor" —— 
Analog 1/O to 769K samples per second On-board 486: SX, SX2, DX2, or DX4 
Digital 1/0 to 1.6M samples per second Real-Time Data Acquisition- Windows or 05/2 
Up to 512 analog inputs on one DAP™ RealTime Process Control-Windows or OS/2 
Up to 128 digital inputs on one DAP On-board FFT, FTR, PID, 
Up to 66 analog outputs on one DAP and more M 
Up to 1024 digital outputs on one DAP VBX Custom Control 0 
Ask for FREE catalog and demo diskette. LABORATORIES: 
206-453-2345 / fax 206-453-3199 2265 116th Avenue NE 
e-mail to info@mstarlabs.com Bellevue, WA 98004 


Circle 216 on Inquiry Card. 


y HUNGRY? 


a FEED Y your PC Goes 


PEG a IN a RE ASLE 


Gell fog Fes у {21001 


^S recens one C} TOGO = SR S EUM 
DacDonateme dcl КӨТҮЕ ‹ 2t konse 
Circle 224 on Peran Card. 


naka? One 


ELECTRONIC E TENDER‘ 
ف‎ By чш" 1 | 


For ISA, EISA, VESA, Micro Channel, NuBus, and PCI. 


y PCI Extender shown ¥ Insert/Remove Cards with the PC Power On! 
EET: €— i Save Time Testing and Developing Cards 


Ку m El Adjustable Overcurrent Sensing Cireultry 


Single Switch Operation wi Auto RESET 
И Optional Software Control of All Features 

1 Year Warranty and 
30 Day Money Back Guarantee 


El Breadboard Area for Custom Circuitry 
Passive and Mini Extenders Available 


(р our 24 арф: Fax-On-Demand System for FREE Information. 


0-209-24] KEEP тнк POWER On! эти 
)-25 Visit us at 1995 PCI Week AZ-COM INC. 
Volee/Fax 


AZ-COM INC., 12 Rose Lane, Surre 104, _ ORINDA, CA 94563-2206 1 USA ] 
Circle 252 on Inquiry Card (Resellers: 253). 


Terminate SCSI Problems! 


SCSI Vue" 
Termina for 


° nem — d 
* Status Indicators .4 
. Gali pe : 


> — SCSI Bus” " 
Performance 
* Less Errors; More Reliable 
Data Transfer 


E. g’ Di Probl TIJ — 
OB. Analyzes Signal Quaity High- Performance 
b Active Diagnostic 
ә DO! S eh ТА 18 e L INI [X © 


Беа Cs: 


SCSI Vue" 
* Diagnostic Indicators P 0 | 1 Cables 
* Large Ferrite Filters 


* Triple Shielding From 
* Double Gold 20и" 
Plated Connectors 
* Extra Heavy 26 
Gauge Wire 
Benefits: 
No Loss Of 
Important Data 
* Faster Performance 
' Тез! Cable (пш 


3101 Whipple R Rd., Union í n City, СА, 94587 
Ph: 510-471-6442 Fax 510-471-6267 


Circle 239 on Inquiry Gard (RESELLERS: 240). 


REMOVABLE STORAGE MODULES 


| FEATURES & OPTIONS: 
> Supports most 3.5" hard 
drives 


> IDE, or SCSI interfaces 

» Hot removability 
` > Key lock ON/OFF security 
_ > Fan cooling option 


» Built-in SCSI ID selector 
switch option 


` > Ruggedized aluminum ог 
low-cost plastic version 


> Power/Drive activi 
rye | Y 


| » Patent protected 


> 19" а board] 
> 10 or 1.75' space 
> 25 models _ 


> Full travel and membrane 
types 


> Ve NE XT/AT, PS2 
»- US and Intl. versions 
> Springtock front panel 
| > Serisi output 16mm, 2 
button trackball 


Call Elma at 
510-656-3400 
ELMA Electronic inc. 


44350 Grimmer | Bivd. 
pines CA 94538 - 


Circle 211 on Inquiry Card. 


CONTROL MULTIPLE COMPUTERS 
WITH 1 KEYBOARD, MONITOR & 


MOUSE! 


* Compatible with PC's, Spares, or Macs 


• Simulates keyboard & mouse presence to 

all attached computers 100% of the time 

| * Video resolution up to 1600 x 1200 

Operate with cables up to 250 feet long 
Also available . . . 


Video Splitters & Keyboard, 
Er and Mouse mem ! 


Circle 218 оп тр Сага. 3 
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Bright color. Bright price. 


The New BOXLIGHT ColorShow 1200 
Projection Panel. Call now and order 
our brightest true-color LCD 
anel at the special intro- 
2e dutory price of only 
$2,299. It's an 
unbeatable value- 
‚ guaranteed. 


— 


* Compact & portable 

+ 640 x 480 resolution 

¢ PC and MAC compatible 
* Free remote and cables 


_ | Your direct source for 
- | all the bright answers. 
` | * Widest selection- 


1 : | * Overnight shipping 
$220] e 30 bita gumias 


in music 2 
n value * 


um im Multimedia j 
esentation 


4 n. А ПП PT Time’ 
! | ۴ D L! Ar TIAM P ' 


Now you no longer need to bring your stereo a 
i. to nt computer, h ul 1 for ETE ik 


й, E 


5 = | E TIO E: : 


incl. Windows ncm 


DTC Electronics mes ш CALL or FAX us today 


Sport utca. 2; P.o.Box 14. 
2112 Vereseo chez HUNGARY TOT more forme 


Distributors wanted WORLDWIDE * - 
Circle 263 on Inquiry Card (RESELLERS: 264). 


VIDEO FRAME GRABBER / ACCELERATED SVGA DISPLAY 
HIGH PERFORMANCE, SINGLE SLOT, PCI / VL BUS 
IMASCAN "/Chroma — — 


NTSC, PAL, SECAM, Y/C (S-VIDEO) 
RS-170 MONO (640х480) 9 
* 2 MB Shared Frame Buffer Design EE: IMAG RAPH' 


IMASCAN/Mono-D 
* Transfer Rate to 25 MB/Second, Dual Port Transfer 11 Elizabeth Drive 


= PCI and VL Bus Architecture 


RS-170 MONO (5 MHz - 20 MHz) 
8/16 BIT (40 MHz) DIGITAL INPUT 
IMASCAN/RGB 
16 / 24 BIT RGB (5 MHz- 15 МН?) 
IMASCAN PRODUCTS INCLUDE: 

* Sub-Pixel Clock Alignment, Programmable Gain/Offset, DC Restoration 

* Real-time Video in Window with Continuous Scale and Zoom Chelmsford, MA 01824 USA 
• 24/16/8 Bit Color Display up 10 1280 x 1024 at 70 Hz Tel: (508) 256-4624 
» Drivers for Windows 3.X, Windows NT, Video for Windows, (BM 05/2 Рах: (508) 250-9155 
* Application Drivers for Imaga-Pra Plus and Optimas Available 


Circle 241. on Inquiry Card 
(RESELLERS: 242). 
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Low-cost miniature 


controllers, rich in 

features, with integrated 

C-language development 

system for fast project 

completion. Call our 1724 Picasso Ave. 


AutoFAX 916-753-0618 | oF | ER Davis, CA 95616 
from your FAX. Request ( 4WORLD p 916.757.3737 
catalog 18. bM ‚жүл, 


Circle 229 on Inquiry Card. 


3480 & 9-Track 


Optical CD ROM Maker 
Windows NT, OS2, Novell Software 
• 3480 from $5995 
• CD ROM Maker $3795 
* Optical Storage from $995 
e 9-Track $995 Complete 


CALL 1-800-938-TAPE 
Get The Very Best For Less 


Laguna Data Systems 
7340 Smoke Ranch Road, Suite C, Las Vegas, NV 89128 
Tel: (702) 254-2648 * Fax: (702) 254-0910 


Qualstar Corporation 
6709 Independence Avenue 
Canoga Park, CA 91303 


FAX (818) 592-0116 TEL (818) 592-0061 
(800) 468-0680 


Circle 222 on Inquiry Card. 


Е р" Information Exchange 


<< * Tape Transfer and Format Conversion 
! e EBCDIC + ASCII Data Manipulation 
: gi * 5/400, TK50, and %" QIC Drives 
f ‘UNIX Tar and DEC Save Set Options 
e Reseller Inquiries Invited 


a T = Qunxfory™ Tape Duplication 
4 READ/ WRITE 9-TRACK 
3480 * 8MM * DAT on 
YOUR PC NOW! 
Cath Та... (317) 942-2077 өл 


АТТ 1-800-248-3475 


CORPORATION 4, Conversion Systems Since 1973 


FAX: (317) 842-8294 
Circle 246 on Inquiry Card (RESELLERS: 247). 


Save up to 5 on Postage 


with MAILER OT 4 
e Роло Presoring ¢ CASS certified adess correction 
e OnLine Zp-4 Lookup кон 


—À 


e Lode! Printing 
€ Name Pose ө Duplicate Eimnotion (pe Fe 
€ Genderzation ө Browse and Edit Lists 


be eus «ond DOSvesonischudsdon one C) BB 


^^ -800-800-MAIL 


970 Calle Negoclo, San Clemente, CA 92673 


HIWIRE* 1 Schematic 
and PCB Software 
With support for ex- 
panded and extended 
memory, HiWIRE || can 
handle your most de- 
manding schematic and 
PCB designs. The unique 
HIWIRE 11 editor allows 
you to display and edit 
schematics and PCBs 
| simultaneously, using 
the same commands for | 
each. HiWIRE II 15 $995, 
and is guaranteed. | 
Cali (800) 742-6809 
or (317) 448-1903 


Wintek Corporation 
1801 South Street 


® 
vv WINTE K] Lafayette, IN 47904 


(800) 742-6809 


— س 


BW-MultiConneet 
for Windows NT 


Turns Windows NT into a NetWare 
server for DOS & Windows clients. 


en 
IWihiteside 
Software" 


evaluation 
call 
(919) 

251-0989, 


Let's Connect! 


a | 
Trademarks are the property of their respective owners. 


Tel: [919 831-8769, Fax: (919) 831-2990, ©1994 Beame & Whiteside Software, Inc. (057B) 
= == On The Info Hwy. With Carl & Fred È 


Circle 232 on Inquiry Card. 


Circle 228 on Inquiry Card. 


capfMUNICATIONS 
THE CHOICE 15 SIMPLE. 


р integrate your legacy and LAN networks, choose the 
ystems BRANC RVER, awarded the 
f чети of Merit fer "Best [remm m Product" at 

the International Networld+Interop Conference. 


ONE BOX. ONE LINE. 

BRANCH COMMSERVER combines 

into one box a bridge/router, gateway, converter, LAN hub, 

FRAD and CSU/DSU. PCs and SNA terminals can com- 

municate with any host/server through one box and over 

one line. Protocols supported 

include SDLC, BSC, 
Async, IPX, IP, 
NetBIOS, Burroughs 
Poll Select, Univac 
UTS, X.25 and 


frame relay. 


| IA A 4 MMNWV 
1 COM VISLA Y 


, I [ч P. — 
1 DC IK SYSTEMS 


Call us today about your 
internetworking needs. 


1-800-732-3664 


Phone: 404-767-8230 FAX: 404-767-1372 


XE Make Information Fly™ 


Build Instrumentation Applications 
on Windows PCs 


The LabWindows/CV! Demo Disk is a free evaluation copy 
of LabWindows/CVI with an 88-page guide book. You can 
follow the instructions to build extensive Windows 
applications using GPIB, VXI, Serial, and plug-in DAQ 
instrumentation. The demo guide illustrates code- 
generation techniques, GUI development tools, event- 
driven programming techniques, instrument drivers, 
debugging and editing tools. 


National Instruments 


6504 Bridge Point Parkway, Austin, TX 78730 
(512) 794-0100 
(800) 433-3488 (U.S. and Canada) 
Fax (512) 794-8411 


Circle 217 on Inquiry Card. 
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The TransTerm 5 is a work station data entry/display terminal 
for on-line shop floor data collection into PC/AT/PS-2 systems. 
The unit is one of a family of such terminals which feature LC 
displays for operator prompting and data entry via sealed touch 
keys or an optional barcode scanner or badge reader 
(Code39,UPC+). A multi-terminal network controller (up to 250 
Stations) and a dBASE IV compatible software package are also 
available. System costs start below $300 per station. Options 
include display backlighting, barcode scanning, counter inputs, 
control output. 


COMPUTERWISE. 


302 N. Winchester • Olathe, KS 66062 
913-829-0600 * 800-255-3739 • FAX 913-829-0810 


Circle 209 on Inquiry Card. 


HSC дешн for Windows 


na 
E Chemical reaction 4 


ZH and equilibrium Æ 
software, which au- 
tomatically utilizes an extensive 
thermochemical database equi- 
| valent to more than seven thick 
data books. The new version 2.0 
is now available with many new 
features and larger database. 


Ask for a color brochure: 


Outokumpu Research Oy 


P.O. Box 60, FIN-28101 Pori, Finland 
Fax: +358-39-626-5310 Tel: +358-39-626-6111 


Circle 243 on Inquiry Card. 


e Gamma, Bessel,é 
cosine and other TE 
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Circle 272 on Inquiry Card 
(RESELLERS: 273). 


for MS Windows 


The Computer Graphics Metafile is the ISO/ANSI standard for 
the system independent storage of vector and raster based 
graphical information. Our Windows solutions give you easy 
access to this technology. 


MetaPrint: The CGM printer driver for MS Windows. Installs 
and functions as a standard MS Windows printer driver. 
MetaPrint gives you immediate print to CGM capability from 
any application that uses the GDI print function. 


HSlview: The CGM interpreter for MS Windows. Views and 
prints CGM and WMF files and also translates CGM to/from 


nt 


WMF. HSlview was developed for 
Microsoft for use with Word, Power- 
point, etc. and is available as both 
an enduser application and a 
developer DLL. 


|8.—15. 03. 1995 
You can find us: hail 3, stand B23 


Besides CGM EMATEK supports other ISO/ANSI standards as 
well. Based on the Graphical Kernel System (GKS) and 
Computer Graphics Interface (CGI) standards our GSS graphic 
tools enable you to develop portable, device independent 
graphic applications. Call for an info pack today. 


СОМ. алаама 


EMATEK GmbH 

erre oa StraBe 17 
D-50823 row , Germany 

Phone: +49-221-512074 


EMATERK me 


Circle 255 on Inquiry Card. 


For High-Quality 
Scientific Publishing, 
use РСТЕХ 
Typesetting Software. 


Make all your documents are math formulas look their best 


For a free brochure & demo disk, call 800/808-7906 
Personal TEX, Inc. 12 Madrona Street, Mill Valley, CA 94941 
Fax: 415/388-8865 E-mail: рі@сп.сот 


Circle 221 on Inquiry Card. 
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Create FORMS for 
Windows or DOS applications | 


Integrate forms, logos, fonts, graphics, 
signatures, into Visual Basic, C/C++, 
FoxPro, Clipper, Clarion, programs. | 
Visual Forms, in a Windows environ- 
ment, creates PCL or metafile. Use 
Template Maker to position your X,Y 
coordinates for your data fields. | 
Custom and stock forms available. Digitized logos, signatures. | 


evTecH (914) 354-8666 


Mathematics 
You Can See 


IMSL. Numerical ind Graphical Libraries 


IMSL Numerical Libraries IMSL Exponent Graphics? 
for Fortran or С — айбыны бе BUSINESS SYSTEMS, INC. 

- 5C Medical Park Dr. Pomona, NY 10970 
Applications * Presentation-quality graphs for 
(available for DOS, Windows NT & UNIX) Fortran and C development. Circle 231 on Inquiry Card. 


e Mathematical functions: * Interactive graphics library 


integration & differentiation, with over 30 different plots 
transforms, differential in 2D and 3D. 


Peor Pin un ый more! Built-in GUI to quickly modify 
* Statistical functions: plots, access your data, 


basic statistics, goodness- prototype results & perform 
of-fit, cluster analysis, and "what if" analysis. 
much more! 


For a 30-day free trial call: 


1-800-364-8880 


Vis umerics. 


phone (713) 954-6785 fax (713) 781-9260 
e-mail: marketing@houston.vni.com 
Our URL Is: httpz//www.vni.com AD9572 


Circle 274 on Inquiry Card. 


DiskGard.. Data Encryption/Decryption Card 


OiskGard js an innovative product specially designed for securing 
computer data from illegal read-write intention. Computer data іп the 

hard disk is always “invisible” and in secret form without proper 

PASSWORD ог DataKey. The unique and proprietary technique makes 

reverse engineering for hard disks wich had been processed with 

DiskGard to be mission impossible. (ИЗА PATENTEDI) | 


Compatiable wth AT-BUS /EISA-BUS /VL-BUS/PCIHBUS 
"Compatiable with DOS /WINDOWS /NarW are / UPER / OSD 
Coessts with dats compessiongish сасћу tools and ali applications 


Wo resident software 

Keeps original tle sire 
“Automatic encryption / decr y prion 
*No CPU execution time 

*Retang disk access speed 
*Transperent «ser ımarf aca 


T ler AWA dl. mr Мы | 
Comm Ри nt jo information. technology 3 
ЖИ Ти уа m ЖЩ Cer | | 
т Rac. - 
2930655 . 


EEM, 
2965814 FAX.886-4- 


bof Borlar 1I 
perCom i is the d d 
. Tha 


i tme s hi zh 
heu perCom libraries 2 
vindows, Windows N то 


Conventional spreadsheets can’t 
cope with uncertain or fuzzy 
numbers. 

But now there’s FuziCalc. It was 
designed from thc ground up using 


revolutionary fuzzy math technology Call 800-472-6183 
to achieve breakthrough performance. 


FuziCalc is perfect for projections, - [ 
planning, and estimating. Sce for F uziCa C. 
yoursclf. Call now for FREE info kit. The Fuzzy Spreadsheet™ | 
Circle 258 on Inquiry Card. Щ 
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Japanese on PC/Mac НАШУУК»УхУ 


Cras bilingual, japanese/Englistl Windows. 
-You can run popular Japanese applications. 


-Japanese word processor for MS-Windows. 
-With OLE2.0 server feature, you can insert 
Japanese on English applications. 


2d Com for DOS 4 Р 
SuperCom fc riore oS 0 i 
EOS Windo indows+ OS 


-High end Japanese/English machine translation 
program. -Incredible translation speed. 


a, 


J- scan’ 


-Japanese OCR software. 
-You can scan & save Japanese text with no typing , = 
| KURE HN |! is 
M +1-707-887-3400 Call for details” — 5. 00 E v шее" удря fi = 
: ZEE FAX: +1-707-887-1015 t Tel: (604) 433-7715 Fax: EU 433-3395 E = 
Circle 277 on Inquiry Card (RESELLERS: 278). Circle 256 on Inquiry Card : э 
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Imagine this: Your Li 
development team 
easily extracting | 
legacy data into E ni 

a generic object Ма T 
format—any size, 
any type, any relationship, any 
reference—al! capable of annotation. Imagine | 
compilable specifications, interactive browsing and auto- 
mated documentation. Imagine transaction management, 
logical navigation and readable code. Now think of how 
this would shorten your time to completion of software 
projects. | 


| ат M 


Think of Gamelon, the royalty-free, 

full cycle development toolkit thal 

combines significant database 

features with a persistent store 
class library. Licenses for 

| Windows, OS/2 and NT. 

For G or C++. But don't just 

think of Gamelon, call 1.800.GAMELON 

for a free demo disk. 


gzamolon. 


Menai Corporation, Mento Park, California, info@menai.com, FAX 415.853.6453 
: Circle 265 on Inquiry Card (RESELLERS: 266). 


Are you looking for service, quality 
and dependability when it comes to your 


Look no further. Alta Research, 
manufacturer of the Award-winning 
EtherCombo-16+ T/C, has adapters for all 
your Local Area Network needs: 


e 16 bit Ethernet * Internal Concentrators 

e 32 bit Ethernet * PCMCIA Ethernet 

° 16 Bit Token Ring * Low Cost Ethernet Solutions 
© 


MCA Token Ring  * Network Operating System Bundles 
Call Alta Research today for details on our Authorized Reseller Program 


1-800-423-8535 


Alta Research Corporation 
614 South Federal Highway, Deerfield Beach FL 33441 
Phone (305) 428-8535 Fax (305) 428-8678 


Or contact a reseller near you: 
Mainstreet Computer 1-800-333-9899 DataComm Warehouse 1-800-328-2261 
Circle 199 on Inquiry Card. 
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The Ultimate Scientific 
Pme: & en 


Stanford Graphics™ 3.0 
(available for Windows & Windows МТ) 
The next generation in scientific presentation 


* Links external data files to a 70-trillion cell spreadsheet. 

* 171 pre-formatted graph types to display data. 

* On-screen curve fitting, regressions, 2D and 3D formula 
visualization, FFT's, & data smoothing. 

* Over 50 mathematical & statistical functions. 


Scientific users worldwide bave selected 
Stanford Graphics as their software of choice 
for scientific plotting! 


Call for a free InfoPak today! 


1-800-729-4723 


Visual тйс: 


phone (713) 954-6424 fax (713) 781-9260. 
STANFORD e-mail: marketing@houston.vni.com 
GRAPHICS Our URL is: http://www.vni.com AD9573 


Circle 275 on Inquiry Card. 


TECHNICAL GRAPHICS * DATA ANALYSIS ® 
DATA ACQUISITION © WINDOWS 


ORIGIN is your complete laboratory data 
management solution, providing unrivaled 
flexibility, publication-quality technical 
graphing, and sophisticated data analysis 
capabilities in an easy-to-use Windows 


environment. 
Soc us in Atlante at Comdex, Booth #9326. 


For a Free Demo, Call 
1-800-969-7720 


MicroCal Software, Inc, Onc Roundhouse Plaza, Northampton, МА 01060 
Tcl: 413-586-2013 » Pax; 413-585-0126 


m p ^ 1€ 2g! $ e. 
300.356.1 Э! TC a fre 
Ө! atio at nal 2 ine de mo copy! 


Dial-up an and жин Access Induded e Built-in Internet-UUCP, 
FIDO & .QWK based Netmail * Bulletins, Files, Surveys, Private & Group 
Char * E-Mail, plus Public & Private Message Bases * ASCII, ANSI and RIP 
p Supported * Includes a FREE Microsoft Windows E-Mail Client 


m AT E E 3B е аф 
y wt і 7071 MENS ЕЕ 


1.8976 for a liv Y lem ol 


PCBoard. 


Clark Development Company, Inc. 
TUO Lent, Sod ЖҮЗ, Mure, Ua 6107-2173 
cm 801.261.1688 * Fen. 301.201 A087 © 86$ 801.261.0978 
uit: t-ahesdPciartedev tom е 


Circle 286 on Inquiry Card. 


THE BUYER’S MART 


THE BUYER'S MART is a unique classified section or- 
ganized by product category to help readers locate sup- 


A DIRECTORY OF PRODUCTS AND SERVICES 


if Each ad has Inquiry numbers to aid readers re- mended 


questing information from advertisers. 


AD FORMAT: Each ad will be designed and typeset by 
BYTE. Do NOT send logos or camera-ready artwork. closes on 
Advertisers should furnish typewritten copy. 2"х1'/." 
ads can include headline (23 characters maximum), de- 
scriptive text (300 characters is the maximum 
recommended) plus company name, address, tele- 


|... ACCESSORIES LT 


RADIOACTIVE? 
Plot it on PC (+Palmtops) with RM-60 RAD. MONITOR 
+ ALARM. Uses com port. ALPHA e BETA * GAMMA ° 
X-RAY. MicroR:1000 X resolution of survey geigers. Track 
en find sources. Check food, water, ceramic coffee 
(EYE КИЛ, Plot background, plane ride, TV, 
bricks. PC MAG YTE rev. Visa MCIEURO. 45 45 day $ back. 


800-729-5397 or Tel/Fax: (302) 655-3800 
Aware Electronics Co 
P.O.Box 4299, Wilmington, DE 19907 2rzr$149.50 2c 


KEYBOARD, VIDEO, MOUSE, AUDIO 
Extend signals from PC with EXTENDER 
Split signals with COMPANION/PC EXPANDER 
Switch signals among PCs with COMMANDER 
Boosts signals up to 600 feet. Control up to 96 PCs 

with one keyboard, monitor and mouso. 
CYBEX CORPORATION 
4912 Research Dr., Huntsville, AL 35805 
Phone: 205-430-4000 Fax: 205-430-4030 


Inquiry 651. 


VGA Splitters 


Connect 2, 4, or more monitors to er 
Bright and crisp presentation cinutancously 
on all monitors - 

e Works with al VGA, SVGA, and RGB monitors 
Supports 1280 x 1024 — MADE IN USA 


• Spocial VGA extension cables to 250 ft 


Santa Ana, CA (714) 641-6607 


Inquiry 652. 
| "BAR CODE 


Labeling Software 


On EPSON, IBM, OKI, ог LaserJet. Easy 
WYSIWYG design. Any formausize. Up to 120 
fields per label. 18 text sizes to З — readable al 
100’, AAG, KMart, Sears, MIL-STD, Penneys, 205, 
128, UPC/EAN, Code 39. File Input & Scanned 
PCX graphics — $279. Other programs from $129. 


Worthington Data Solutions 
(408) 458-9938 800-345-4220 


Cordless RF Bar Code Wand 
A cordless RF bar code wand or laser with a range 
of 100 feet. Plug-N-Play. No software needed. 
Attaches as 2nd keyboard. For IBM and Macintosh 
of any serial device. 

Complete Cordless Wand — $695. Comptete 
Cordiess Laser 775. Optional Range Extenders 


$200 per 100 added. 


Worthington Data Solutions 
(408) 458-9938 (800) 345-4220 


DEADLINE: Ad copy is due approximately 2 months 


BAR CODE 


| Ваг Code Readers 


For PC, XT, AT, PS/2, Macintosh 
and Serial Terminals 
ж Altaches as 2nd Keyboard or to any ADB port 
ж Reads 20í5, 128, UPC/EAN, Code 39, etc. 
ж External or Internal attachment on РС 
* Wand, CCD, Slot Badge, Magstripe or Laser 
* Two Scanners per Reader 
* 100+ Configurable Options 
* 2 Year Warranty, 30 Day $ Back Guarantee 
ж Direct From Manufacturer 
* Top Rated by Independent Review 
* Complete with CCD Scanner — $624 
* Complete with Laser Scanner — $784 
* Complete Wand only Reader- $329 
Worthington Data Solutions 
3004 Mission Street 
Santa Cruz, CA 95060 
408-458-9938 
800-345-4220 


Portable Reader 


* AA Battery Operated, 64K or 256K 

* Display messages and optional voice messages 
tell operator what to do. Messages are easily 
recorded (like answering machine) in any 
language. This unit is EASY! 

Double duty as Non-portable Reader 

4x20 Supertwist LCD Display, 35 Rubber Keys 
2 Built-In Inventory Programs 

Download tables and Pick Lists 

Wand, CCD, or Laser Scanner Input 

Serial Interface and Keyboard Interface 

Reads 2of5, UPC/EAN, 128, Code 39, etc. 

2 year Warranty on Reader & Wand 

30 Day Money Back Guarantee 

64K Complete with Steel Wand — $799 

New Smaller Size — weighs only 12.5 oz. 
Worthington Data Solutions 


3004 Mission Street * Santa Cruz, CA 95060 
408-458-9938 FAX 408-458-9964 800-345-4220 


* * * ee + * * * * + 


Windows Bar Code Fonts 


Add bar codes to any font based Windows 
program. Fonts designed for dot matrix, 
DeskJet and LaserJet. Print Codabar, 2 of 5, 
Code 128, UPC/EAN and Code 39 inside your 
Windows program. TrueType fonts, bitmaps 
and metafile support included. Only $199. 


Worthington Data Solutions 
(408) 458-9938 (800) 345-4220 


phone and fax number. 2"x2%" ad has more space for 
descriptive text (850 characters is the maximum recom- UL п کے‎ 


RATES (Jan. 1995) 


prior to issue date. For example: November issue 7714"  2ads/issue — - 584 
September 8. Send your copy and payment 3adsfssue ~ - 556 
to: THE BUYER'S MART, BYTE Magazine, 1 Phoenix 1ad $1,462 $1,402 $1,228 


Mill Lane, Peterborough, NH 03458. For more infor- — 2"x24" 2 ads/issue – = 1,169 
mation call: Ellen Perham at 603-924-2598 or Mark 
Stone at 603-924-2695. FAX: 603-924-2683. 


3 ads/issue — - 1111 
eooveseefOLOR — Add 5100 •еееваее 


BAR CODE | 


Portable Bar Code Reader 


» Use as a PORTABLE, WEDGE, or SERIAL 

» 9V Battery Operation with Lithium Backup 

» 2x16 Supertwist LCD Display 

» 54 Key Keyboard with Separate Numeric Keys 
» Realtime Clock Supports Date & Time Stamps 
» Reads all Popular Bar Codes (16 types) 

» Wand, CCD, Laser, or Serial Input Devices 

» Built-in Program Generator 

» Create Your Own Custom Programs 

» 6 Built-in Inventory Programs 

» Up to 250 Programs Can Reside in Memory 
» Create up to 250 Data Files per Program 

» Up to 250 Look-Up Files in Memory 

» Built-In Calculator 

» Supports HAYES Compatible Modems 

» 64K Memory with Data Compression 

» 30-day $$ Back Guarantee — 1 Year Warranty 
» Complete Unit with WAND Scanner — $795 


AMERICAN MICROSYSTEMS 
2190 Regal Parkway, Euless, TX 76040 


(800) 648-4452 (817) 571-9015 FAX (817) 685-6232 


BAR CODE READERS 
For PC, XT, AT, PS/2, & Serial Terminals 
» Emulates Keyboard: Works With Any Software 
»- Data Appears as Keyboard Input 
» Uses Enhanced Decoding Algorithms 


» Accepts Wand, MN CCD, Laser, 
Magnetic Stripe Reader, & RS232 Serial Input 


» Reads All Popular Bar Codes (16 types) 

» Reads HIGH, MEDIUM, & LOW density codes 
» Auto-Discriminates Between Bar Code Types 
» Easily Programmed with a Bar Code Menu 
» Over 140 User Configurable Options 

» Daisy Chain Up to 96 Readers 

» Supports NOVELL Networks 

» Supports US & INTERNATIONAL Keyboards 
» Direct From Manufacturer 

» 30-day $$ Back Guarantee, 1 Year Warranty 
» Complete Unit with LASER Scanner — $1095 
» Complete Unit with WAND Scanner — $299 


AMERICAN MICROSYSTEMS 
2190 Regal Parkway, Euless, TX 76040 


(800) 648-4452 (817) 571-9015 FAX (817) 685-6232 


BAR CODE PRINTERS 
Only $1,495! 
Reseller Pricing Available 


Impeccable Print Quality, Rugged Performance! 


THARO SYSTEMS, INC. 
P.O. Box 798, Brunswick, OH 44212-0798 
216-273-4408 Fax: 216-225-0099 


Inquiry 653. 
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BAR CODE 


Bar Code Printing Sean 
LabelWorks for Windows 
> Prints all Popular Bar Code Types (19 Types) 


» Desktop Publishing Features: WYSIWYG, 
Scalable Fonts, Rulers, Guides, Lines, Shapes, 
Page Zooms (25956-40096), Templates 


>» Rotates Text, Bar Codes, and Graphics 
» Supports Windows Compatible Fonts 


» Choose From Over One Hundred Popular 
Label Formats or Design Your Own 


» Rich Text Support: Mix Styles, Types, & Sizes 
» Automatically Prints Serial Numbers 


» imports & Exports Graphic Files: 
TIFF, GIFF, BMP, PCX, WPG, WMF, TARGA 


» Supports Virtually all Windows Compatible 
Printers (PostScript, Laser, & Dot Matrix) 


>» 30-day Money-Back Guarantee, $295 
*** CALL FOR FREE DEMO SOFTWARE *** 


AMERICAN MICROSYSTEMS 
2190 Regal Parkway, Euless, TX 76040 


(800) 648-4452 (817) 571-9015 FAX (817) 685-6232 


BARCODE & MAG. STRIPE SYSTEMS 
* Keyboard Wedge with HP 

Stainless Steel Wand/Mag. Stripe Reader $249 
* Keyboard Wedge with SYMBOL LS2000 

or SP400 Laser & Mag. Stripe Reader $849 
* Keyboard Wedge with PSC QuickScan 

Laser/Mag. Stripe Reader $699 
* Software Wedge Decoder with HP Stainless Steel 

Wand or Laser Scanner (pos & wet- RS-232 or parallel) $189 + 
* All Wedge Packages include a Wand or Laser Holder 
* Mag. Stripe Encoder Reader (З Trks) 

w/Software $1099 
* Printing Software (Dos, way, ич...) $149 * 
* Portable Data Terminals (12-428) $599 + 
~ si A пом POS geom: 486 40Mhz, 


band) 
* Bar Code Printing Software (DOS) included with 
each purchase 
* Made In the USA a 30 Day $$ Back • Spanish 
Dept Avail. * Direct from Mfg. 


BARCODE INTERNATIONAL SYSTEMS (BIS) 
12140 Sevem Way, Riverside, CA 92503 (909) 270-0016 Int 
(800) 653-4252 US • (800) 219-5178 CAN + FAX (909) 270-0920 


Inquiry 654. 


Circuit Design Software for Windows 
Easy-to-use schematic entry, PCB design, and 
simulation software, starting at $149 each. 
Complete PCB package with schematics, 
autorouter, and layout for 2-layer circuit boards, 
$399. Enhanced version with p amer 
more symbol libraries, and up to 16 layers, $64 
CAM file outputs. 

Mental Automation, Inc. 

5415 136th Place, SE-Bellevue WA 98006 

(206) 641-2141 FAX (206) 649-0767 BBS (206) 641-2846 


THES 655. 


IT CAD/CAM 


CONTOURING MOTION CONTROL 


FROM A PRINTER PORT! 

Indexer LPT™ software $249 
NEW VERSION 3 VISAMC 

* Controls up to six step motors simuttanaousty, 

* Linear and Circular Interpolation. 

* New features to accommodata machine control. 

* Easy-to-use DOS device driver. Super Manual. 

* CAD-CAM interface available. 

1422 Атк Ave. 


T Corporation 
Ability Systems әт, Pa iso (215) в-а 
AX: (215) 657-7815 


Inquiry 656. 
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CD-ROM TITLES 


101 Bes Games е1 оге2 $13 


ALLTEX COMPUTERS PHONE (ноо) 891-5134 
(915) 675-5134 
FAX: (915) 676-4360 

MASTER CARD - VISA - COD - PREPAID 


Inquiry 657. 


We Buy, Sell & Trade 


CD-ROMS & MEMORY CHIPS 
Resellers Wanted 
Call or write for a free product update 
Consolidated CDROM, Inc. 
515 67th Ave Philadelphia PA 19126 USA 
41-215-276-3657 / +1-215-276-3854 fax 
1-800-8-CDROMS 


Inquiry 658. 


INTERNET on CDROM! 


LINUX Developers Resource 3 CD Set 
Slackware & more! Complete materials to install & run! 


SOURCE CODE CD-ROM 
4.4 BSD-Lite, XRG, MACH, Andrew Windowing 
PERL & TCL/TK CD-ROM 


STANDARDS 2 
AFC's, IEN's, СОТТУ Bluebook, Windows Sockets 


MS-DOS 2 CD Set (SimTel Archive) 
10,000+ DOS programs, utilities, BBS software & docs 


МС, VISA & AMEX 1-800-800-6613 
„tek: +1-602-526-9565 
InfoMagic tax +1-602-526-9573 


P.O. Вох 30370, Flagstaff, AZ 86003-0370. info @infomagic.com 


Inquiry 659. 


EVERY CD ROM YOU’LL EVER NEED 
TO CREATE EXCITING MULTIMEDIA 


MULTIMEDIA MEGA BUNDLE 
5 DISCS AT AN AMAZING PRICE! 
GRAPHICS, AUDIO, MULTIMEDIA, MEGA | & Il 
$49.06 $39.95 If you mention BYTE! 
KNOWLEDGE MEDIA INC. 

435 NUNNELEY RD., PARADISE, CA 95969 
(800) 78 CD ROM, (915) 872-7487, (916) 872-3826 FAX 


Inquiry 660. 


MARKET TO EUROPE! 


The BYTE EURODECK olfers you a 
unique opportunity to sell your computer 
products to BYTE's 50,000 European 


Subscribers! 
Call Joseph Mabe for more info! 


(603) 924-2533 


Inquiry 663. 


CD E TOWERS & 
JUKEBOX SERVERS FOR 
ALL OPERATING SYSTEMS! 


No Device Drivers/ MSCDEX needed, 
Complete Kit Networks CD Roms, 
unlimited user license, DISCPORT. 


“JES, NONE BETTER AT ANY PRICE” 
Call NOW: 1 (800) 482-1866 305-271-0076 


inquiry 661. 


New and Updated CDROM Titles 


Cica MS Windows CDROM, Thsnds of Windows prgrms..$29.95 


Space and Astronomy, Thsnds NASA images/data ............ 

С User Group Library, € source code Dec 93. ...... ..........$49.95 
Simtel MSDOS CDROM, DOS Shareware/Freeware ..........$29.95 
QRZ Ham Radio CDROM, FCC Callsign Db & Shrwar. .....$29.95 


Source Code CDROM, 650 Mb source, DOS/Unix ........... 

Gutenberg Project, Literature and бос$............................ $39.95 
Linux Operating Sys, 386/486 OS, X11, full sr¢.............. „349.95 
FreeBSD Operating Sys, Ver 1.0, kml src, X/GNU.............. $39.95 
Libris Britannia, MSDOS TeclvSci/Engineer...................... $69.95 
X1tR5/Gnu COROM, Full src, SPARC binaries .................. $39.95 
Nebula for NeXTSTEP, Proms for Intel NeXTSTEP. — $59.95 
Ada Programming CDROM, Compilers, source, docs .........$39.95 


LETTO завет зана Ve PE P840 694 


Top quality CDROMs. 100% satisfied or full refund. 


WALNUT CREEK CDROM 
4041 Pike Lane, Ste D-212, Concord, CA 94520 
1-800-786-9907 Visa/MC AMET, Fax: 1-510-674-0821 
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___ COMMUNICATIONS -. 
Frame Relay, X.25, BSC, HDLC, SDLC 


Use our rock solid, compliant. inexpensive and robust 
tor your PC project. On board protocol 
reduces PC 


support 
• Support for MS-DOS, Windows, Unix, 05/2, Netware and others. 
« CCITT and ISO compliant Х 25, HDLC. 
* Frame Relay blanket certified for any application. 
* Test and datascope programs for easy debugging. 

Sangoma Technologies Inc. 

Tel 1-800-388-2475 905-474-1990 
Fax 905-474-9223 


Share Modems & Phone Lines! 


Modem Assist PLUS Is a full featured, non-dedicated modem 
server lor (PX or NetBIOS networks. Data rates to 115,200 


software 
INT 14 or NASI. $249 two ports, $749 unlimited. 
Free 30-day trial on BBS. 


SYNERGY SOLUTIONS, INC. 
2150 South Country Club, Suite 1, Mesa, AZ 85210 
(602)545-9797 FAX (602)545-9827 BBS (602)545-0232 


Inquiry 664. 


COMPUTER BOOKS 


COMPUTER BOOK STORE 
Now, on the Internet! 15% discount of most books from 
140 publishers. UNIX, CD-ROMs, Windows, Intemet, 
Macintosh. Electronic catalogs available by anonymous 
FTP from ftp.compubooks.com. Download catalog from 
CompuServe (GO CBK). Personal, technical service. 
Worldwide shipping. All major cards. 
CompuBooks 

AR1 Вох 271D 512-321-9652 
Cedar Creek TX 78612 USA Fax 512-321-4525 


Orders only 800-880-6818 
Inquiry 665. 


COMPUTER INSURANCE 


INSURES YOUR COMPUTER 


SAFEWARE Computerowner's coverage provides 
replacement of hardware, media and purchased 
software. As litio as $49 a year covers accidents, 
theft, power surges and more. One call does It all. 


1-800-800-1492 


SAFEWARE, The Insurance Agency Inc. 
PO Box 02211, 2929 N. High St., Columbus, OH 43202 
Now available in Ontario!!! 


Inquiry 665. 


|. COMPUTER MEMORY | 


MEMORY SIMM MODULES 
Wholesale Prices-Domestic and Overseas 
Absolutely The Lowest Prices on 30 and 72 Pin Simms 
** 1x9-70 $31.50 
** 4x9-70 $127. d 
Lifatime Worronty on all Memo 
We have been The Leaders in Low Prices : Since 1986. 
Please Coll or Fox. * BUY e SELL © TRADE 
Windows reati Corp. 
920 Kline St., Suite 302, La Jolla, CA 92037 
800-454-9701 Fax (619) 454-9703 


Inquiry 666. 
COMPUTER TELEPHONY 


Write your own Voice Mail software 
Create advanced, multi-line voice/fax mail systems with 
VOS™, the Editors' Choice. Complete language for 
computer/telephone integration. VOS supports databases, 


LANs, voice recognition, text-to-speech, conferencing, 
switching and more. 


Call for free booklet Get into Interactive Voice. 
Parity Software 


US: 415-989-0330 fax: 415-989-0441 
Europe: +45-3940.8803 fax: +45-3940-7803 


DATA/DISK CONVERSION 


THE #1 CHOICE - 
in disk & tape conversion 


for many leading corporations, govemment agencias, 
law firms, and companies in every industry-world-wide. 


Free test • Satisfaction guaranteed 


Graphics Unlimited Inc. 
3000 Second St. North, Minneapolis, MN 55411 
(612) 588-7571 FAX: (612) 588-8783 
1-800-745-7571 


Inquiry 670. 


CONVERSION SERVICES 
Convert any 9-track magnetic tape to or from 
over 5000 formats including 3^, 54", 8" disk 
formats & word processors. Disk-to-disk con- 
versions also available. Introducing CD-ROM 
conversions. Call for more info. 

Pivar Computing Services, Inc. 
165 Arlington Hgts. Rd., Dept. 4B, Buffalo Grove, IL 60089 
(800) Convert (708) 459-6010 


WE WROTE THE BOOK! 


Deal direct with the company who developed 
the systems that most others use... 
SHAFFSTALLI Tape/Diskette 
Transfer/Conversion/Duplication. PC/Mini/ 
Mainframe/Workstation Tape Transfer. WP to 
WP Document Conversion Services. 


1-800-357-6250 


Shaffstall Corporation 


317-842-2077 
(Fax) 317-842-8294 


Inquiry 671. 


RECOVERY 


We Can Save It! 
All Platforms - All Storage Devices 
Proprietary techniques so advanced we 
rescue data others simply abandon. 


DRIVESAVERS 
Restoring data since 1985 


1-800-440-1904 


415-883-4232 


Inquiry 667. 


Ontrack 
DATA RECOVERY 
* Professional service recommended by major hard 
drive manulacturers * Expertise in virtually every 
operating system & media storage device • 24-hour 
support with weekend, priority, & on-site service 
available • For fast, successful resutts, call: 


MN:1-800-872-2599 « CA: 1-800-752-7557 
UK: 44-81-974-5522 e GERMANY: 0130-815-198 
Corp. Headquarters: 6321 Bury Drive, Eden Prairie, MN 55346 


Inquiry 668. 


Don't take chances with 
your important dala! Let 


ju Data 

our team of specialists 
ecovery quickly evaluate and re- 
Com р any cover your data from most 


and oper- 
Total Recali™ sna ае Mors. аа Ме i 
800/743-0594 the experience you need 
719/380-1616 INTL get back up nd ping 
719/380-7022 FAX al a price you can afford [0 
2462 Waynoka Road рау. References and ге- 
Colorado Springs, CO 80915 erfal programs available. 


Inquiry 669. 


DISK DUPLICATION 


FULL SERVICE DISKETTE & CD REPLICATION 


e Complete Packaging, Assembly & Printing 

* Custom Labels & Silkscreening 

¢ Available in all disk formats 

* 100% virus checked & copy-verified 
MANUFACTURING DISKETTES IN THE U.S. SINCE 1978 


SYNCOM TECHNOLOGIES INC. 
1000 SYNCOM DRIVE, MITCHELL, SD 57301 


1-800-843-9862 


inquiry 672. 


B.S. & M.S. In COMPUTER SCIENCE 
The American Institute For Computer Sciences offers an in- 
depth home study program to eam your Bachelor of Science 
al home. B.S. subjects covered are: MS/DOS, BASIC, 
PASCAL, C, C++, Data File Processing, Data Structures & 
Operating Systems. M.S. program includes subjects in 
Software Engineering and Artificial Intelligence. Ada and 
Using Windows courses also available. Accredited Member : 
World Association of Universities and Colleges. 


AMERICAN INST. for COMPUTER SCIENCES 
2101-BY Magnolia Ave. , Suite 200, Birmingham, AL 35205 
1-800-787-2427 © 1-205-323-6191 


ACCREDITED B.S.C.S. DEGREE 


Computer Science degree program includes С, C++, Assembly 
Language. Visual Basic, Database Design, Basic, Pascal, 
Networks, F inteligence, Software Design. 


Accredited member: 
which is recognized by tha U.S. Department of Education. 
Free Catalog: 1-800-955-2527 


Grantham College of Engineering 
Grantham College Road, 58801, LA 70469-5700 


Inquiry 673. 


EMBEDDED FONTS - 
SwellFont™ 


A scaleable font from 6 pix & up. All sizes well formed. 
Compile ANSI C code (4K) with pgm. For C 
programmers that supply graphics primitives 

for CRT or printer. $50. 


FAX 1-800-720-7974 for info. 
Schneider Software Systems 


Corporation 
3430 List Р! #1006, Minneapolis, MN 55416 


Inquiry 674. 
FLOPPY DISKETTE 
3.5 FLOPPY DISK 
RELIABLE & DURABLE 


• We are a manufacturer licensed by Sony Corporation. 
* Our mn " Р 100% Tested and Error Free with guaranteed 


Clippin 
. Rabe prod pods 2HD, 200, video tapa, CD jewelry box. 
rand MEGA, OEM or bulk pack are also available. 


K IND. LTD. 
1A Man Foong Industrial a. 
7 Cheung i [id Chai Wan 


Canada МТУ 3K1 
Tel: (416) 321-1179 Tel: Te: ( 2 558- 2203 
Fax: (416) 321-8451 2) 897-3700 


Inquiry 675. 


FLOW CHARTS 
COBOL STRUCTURE CHARTS 


The new PowerStructure for Windows generates 
incredible structure charts DIRECTLY from your 
COBOL source - STRUCTURED or NOT! Forget 
manual flowcharting. PowerStructure will diagram 
your spaghetti code, do it in seconds, and free 
programmers for more important work. 

Now just $149. 


CyberMetrics 
5541 S. Marine Drive., Tempe, AZ 85283 
(602) B38-3310 


Inquiry 676. 


WINDOWS FLOWCHARTER $129 


RFFlow 3.0 is a professional drawing tool for 
flowcharts & org. charts. б ag p Microsoft Win- 
dows; 200 shapes auto adjust in size; diagonal lines 
and curves; auto line rou ng але re-routing; OLE 
server; click on a shape to up a sub-chart; 
aarp bitmaps and metafiles; Call for free 


RFF ELECTRONICS 
1053 Banyan Court, Loveland, CO 60538 
Phone: (303) 663-5767 FAX: (303) 669-4889 


OVER 150 LANGUAGES 
Translation, Language Learning 
Tutorials, Fonts, Dictionaries and 
Language Systems for DOS, Mac and Windows. 
Japanese, Chinese, Spanish speaking staff. 
Call us first for best prices and expert support. 
Character Language Resources 
2130 Sawtelle Blvd. 304A, Los Angeles, CA 90025 
800-569-2099 FAX 310-996-2303 


Inquiry 677. 


HARDWARE 
Pre-Owned Electronics, Inc" 


THE Independent Provider, serving the Dealer, 
Professional, Corporate, Government, and 


Educational Buyer since 1985. 
APPLE 11° & MACINTOSH® 
SYSTEMS * PARTS * EXCHANGE REPAIRS | 


Call for a Catalog.. 800-274-5343 
INT'L: 617-275-4600 • FAX: 617-275-4848 
205 BURLINGTON ROAD « BEDFORD, MA 01730 


Inquiry 678. 
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THE BUYER’S 


HARDWARE 


HEWLETT-PACKARD 
Buy — Sell – Trade 
LaserJet ColorPro 
DeskJet DraftPro 
RuggedWriter DraftMaster 
Electrostatic Plotters DesignJet 

HP 9000 Workslations and Vectras also available. 

Ted Dasher & Associates 
4117 Second Ave., S. Birmingham, AL 35222 
Phone: (205) 591-4747 Fax: (205) 591-1108 
(800) 638-4833 


Inquiry 679. 


| JAPAN MARKET 


Japan's Computer Industry — in English! 
Ara you missing out on one of the fastest growing software 
markets in the world? Leam how to get in by subscribing to 
Japan's only English-language computer magazine ~ 
Computing Japan. Fax or cell for a FREE TRIAL COPY. 
Subscriptions onty US$93 In North America and ¥9,000 per 
year elsewhere. 


Computing Japan Magazine 

USA and Canada: Elagwhere: 

111 Cedar St Hirao AK Bldg, 4F 

Sandpoint, ID 83864 USA 5-25:2, Hiroo, Shibuya-ku, Tokyo 150, Japan 

Ph: 208-263-8178 Ph: +81-3-3445-2618 
} Fax. •81-3:3447-4925 


Inquiry 680. 


LANS | 


Little Big LAN 
The most flexible network 
Peer to Peer LAN to 250 nodes 
$75 talal software cost, nol per node! 
Link via serial, parallel, or Modems 


Also via Ethernet or Arcnet, or mix! 
Typically only 40k of RAM 


Information Modes 
817-387-3339 / P.O. Drawer F, Denton TX 76202 


Fax B17-382-7407 Orders 800-628-7992 


Inquiry 681. 


LASERJET FORMS OVERLAY 


FORMS OVERLAY for WINDOWS... 


Forms Electric is the forms overlay solution for 
LaserJet & compatible printers. Use your 
ете Windows applications to create HP 

CL macros for use with Windows, DOS and 
пре applications. From US $95.00 / UK 


DOS, UNIX, HP and AS/400 
Visual Software 
USA Tall Free Fax Order Line: 1-800-894-3726 
Tel & Fax: +44 1306 742425 CIS: 100023,1167 


Inquiry 682. 


= PUBLICATIONS | 


SCSI MYSTERIES UNVEILED 
Whether a neophyte or an expert, find what you 
need in the “SCSI Bench Reference", “SCSI 
Tutor, and “SCSI Encyclopedia". 


ENDL Publications 


408-867-6642 Fax: 408-867-2115 
Receive immediate information via FaxAccess. 
Dial 408-741-1600 from the handset, 
order #5 and follow instructions on voice menu. 


Inquiry 683. 


SECURITY 
EVERLOCK - EVERKEY 


Software and hardware based copy protection. 
Features include — encryption, serialization, 
compression, remotely resettable date and 
execution limits, user data flags and more! 

Call today and ask about our low cost Trial Kits 
and free demo disk. 


Az-Tech Software, Inc. 
201 East Franklin St., Richmond, MO 64085 
(800) 227-0644 (816) 776-2700 FAX (816) 776-8398 


Inquiry 684. 
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SECURITY 


THE ULTIMATE SOFTWARE SECURITY 
e STOPCOPY family - UNCOPIABLE copy protection 
© STOPVIEW software encryption 
Ф NETLIMIT network licensa metering 
@ DOS. Windows, Macintosh, OS/2, support 
@ No source code changes required - for ANY of our prod- 
ucts in ANY environment 
@ Our products destroy ALL of our competition 
@ Call for FREE demo disk, or to discuss our products’ 
MANY options 
BBI Computer Systems, Inc. 
14105 Heritage Lane, Silver Spring, MD 20906 
800/TRY-ABBI ° 800/879-2224 * 301/871-1094 • FAX:301/460-7545 


Inquiry 685. 


CRYPKEY SOFTWARE LICENSING SYSTEM 


“Hardware key protection without the hardware kay” 


CrypKey is a software protection tool, offering 
+ complete security from any disk copy program 
* complete compatibility wtlh any MS-DOS 
or MS WINDOWS based machine 
» complete invisibility – no disk key, no hardware key, 
less support calls 
e instant disaster recovery 
• prótect programs distributed on CD-ROM, BSS, or Intemet! 


CrypKey is a sales fool, allowing you to sell your program 
* by increments — enable the options the customer 
purchased 
* by number of runs ~ e.g., sell 100 calculations for $100.00 
* by time period — e.g., lease or demo your program 
for 60 days 


CrypKey uses a numeric kay that can be transmitted by phone, 
fax, or email. Sell your customers more options, more copies, 
more time or more runs instantly, just by making a telephone 
call. (great for overseas customers or distributors) CrypKey is 
produced by Kenonic Controls Ltd. - engineering and software 
since 1972. 


Kenonic Controls Limited 
7175-12th Street South East 
Calgary, Alberta, Canada Т?Н 256 
(403) 258-6200 * fax: (403) 258-6201 


Inquiry 686. 


Cop's CopyLock Il 


Professional software protection with 
TRUE Machine Install. Option Board safe. 
DOS, OS2, Networks, Windows, Trace 3000. 
DialCOPS Access Control for mass 
distribution via CD-ROM or Intemet. 
Known and used world-wide since 1984. 


LINK Data Security 
Int'l: + 45 3123-2350 Fax: + 45 3123-8448 


` KEY-LOK™ SECURITY 


Piracy survival 11 years proves effectiveness 
of powerful multilayered security. Algorithmic 
response. Programmable memory. Econom- 
ical. Transparent to PARALLEL/SERIAL port, 
Counters/Real-Time-Clock. Multi-product/ 
feature licensing. DOS/NT/UNIX/OS2. 
Access control systems and disk drive locks. 


MICROCOMPUTER APPLICATIONS 
3167 E. Otero Circle, Littleton, CO 80122 
1-800-4KEYLOK (303) 770-1917 FAX: (303) 770-1863 


Inquiry 687. 


i SOFTWARE | 


CAD to NC CODE Instantly! 
with FastPATH™ 


Path complex parts to whole nests! 
Hands free, Automatic & intelligent 
Dos based, Suits all NC profilers. 
Call FastCAM at (303) 667-5059 
or Fax: (303) 667-1990 
Ft. Collins, Colorado, U.S.A. 


Inquiry 688. 


SOFTWARE PACKAGING B 


FREE SOFTWARE 
PACKAGING CATALOG 


Everything уси will need to Package, Distribute, and Ship Your 
Software!! From manuals and binders to mailers and shippers 


LABELS * LABELS * LABELS 
For your diskettes, plain or custom printad 
dot matrix or laser printer... free samples 


FREE CATALOG**« 


Hice & Associates 
8588 Monticello Dr., West Chester. OH 45069 


Phone/Fax: 513-779-7977 
Inquiry 689. 


SOFTWARE/BUSINESS 
DATA ENTRY SOFTWARE 


Full featured, heads-down data entry 
with two-pass verification, edit language, 
operator stats, much morel Designed tor 
the Р5/2®, PC, XT, AT or compatibles, 
PCs from $395 LAN version available 
FREE 30 day trial 


Computer Keyes Tel: 206/776/6443 
21929 Makah Rd., Fax. 206/776-7210 
Woodway, WA 98020 USA: 800/356-0203 


SOFTWARE/ENGINEERING | 
Analog/Digital Simulation!! 


e DOS, Alpha, Macintosh • Model Libraries, RF, Power 

e Windows & Windows NT ° More Than 5000 parts 

© IsSmce4 Real Time SPICE -+ Waveform Analysis 

* Analog/Mixed Simulation + Full SPICE programs 

* Schematic Entry starting at $95. Complete 

* New AHDL Modeling Kit! systems, $595-$2595 

Р.О. Вох 710 San Pedro, СА 90733-0710 ® fy 

(310)833-0710, FAX (310)833-9658 | n 50 
Call for your Free Demo and information kit, 


Inquiry 690. 


SAUNA: 3D THERMAL ANALYSIS 
€ Models: PCBs, stacked plates, heatsinks, multiboard 
enclosures. € Ail heat transfer modes: convection, 
radiation, conduction ® Interactiva menu-driven 
е Thermal parameters library ® Fast “What if": 
dimension, та, finish, analyses ® Easy to learn & use 
е IBM PC А Macintosh Il 
Call or FAX for free evaluation program 


Tatum Labs, Inc. 


1287 N. Silo Ridge Drive, Ann Arbor, MI 48108 
313-663-8810 FAX 313-663-3640 


Inquiry 691. 


SOFTWARE/GRAPHICS | 


New Version! 
AccuSoft Image Format Library 5.0 


Programmers: Add support for 36 raster 
file formats instantly! 


TIFF, JPEG, PCX, TARGA, DIB, DCX, GIF, BMP, 
WMF, PICT, WPG, EPS, Group З, Group 4 
New Formats: Photo CD, PhotoShop, ASCII, 
KoFax, RLE, LaserData, CALS, ATT, CLP, XWD, 
IMG, IFF, SUN, XBM, ICO, IOCA, CX2, XPM, 
CUT, Brooktrout, MAC, MSP. 


Guaranteed to read all raster images in existence 


in the listed formats! 


ж Import, export, scanning, conversion, compression 
ж Printing, display, image processing 

% Supports all languages 

% Fax formats and multi-page images 

x Rotate, zoom, scale, color reduction 

x Thumbnails, sharpen, special-effacts 

x Windows, NT, WinPro Gold 32, У8Х, VBX32 

x Watcom, 0S/2, MAC, UNIX, Clipper, FoxPro 


AccuSoft Corp. Call 800-525-3577 


Two Westborough Business Park Westborough, MA 01581 USA 
TEL (508) 898-2770 FAX (508) 898-9662 


Inquiry 692. 


SOFTWARE/GRAPHICS 
CAD Developers Kit 


TG-CAD Professional 5.5, а С Wir/DOS SDK. 

ReadWrite/View PCX/GIF files & DXF to R12. Create 
fonts & text. Ray Tracing & Shading. Hundreds of 2D & 
3D routines. Comes as DOS Lib., Win Lib. & Win DLL. 


Source available. Free Technical White Paper 
available. Call or writa today. 
Disk Software, Inc., Box 941152 
Plano, TX USA 75094-1152 
800-635-7760, Fax 214-423-7288 


Inquiry 693. 


FREE IMAGING 
SOFTWARE 


Programmers, call now to get a free copy of LEAD's 
image management and compression utility. LEAD- 
TOOLS 4.0 Imagehandler™ for Windows. It's the only 
tool you'll ever need to handle images and a great way 
to evaluate our new LEADTOOLS 4.0 toolkit. (WIN32, 
DLL, DOS, VEX available) 


FASTEST IMAGING TOOLKIT GUARANTEED! 


LEADTOOLS compression, decompression, 
converts and processes raster images faster than 
any toolkit on the market. 30% to 50% fastar! 
Compare LEADTOOLS with any of our 
competitors - RISK FREE — and see for yourself. 


30 DAY RISK FREE TRIAL! 


Call for complete info and FREE demo disk! 
800-637-1835 


LEAD 
W ДЕ 


900 Baxter Street, Charlotte, NC 28204 704-332-5532 (Fax) 704-372-8161 


Inquiry 694. 


Sirlin's CAD t+ ENGINE™ 

• Programmers Toolkit supports Read/Write of 
AutoCAD DWG & DXF Files. 

* Object oriented, modular, database-like access 
to CAD data. 

* View, Print, Plot, and Pick modules. 

* Available for С/С++ for DOS, Extended DOS, 
Windows, Sun, Macintosh and other Unix systems. 

Sirlin Corporation 


85 Orchard View Dr., Londonderry, NH 03053 USA 
Phong’ (603) 437-0727 • Fax: (603) 437-0737 


Inquiry 695. 
__ SOFTWARE/SCIENTIFIC 


VTgX Scientific Desktop Publishing 

• Scalable Fonts * Font effects • Typeface customization 

* Equations • Tables * Graphics * Foreign languages 

* Multi-lingual spell & hyphenation * IDE * On-line help 
« Das, 005-32 and Windows versions • From $199 

“ТЕХ of Tomorrow"-Nolices of AMS, March 1991 
Call now fora FREE DEMO DISK 

MicroPress, Inc. 
68-30 Harrow Street, Forest Hills, NY 11375 
Tel (718) 575-1816 Fax (718) 575-8038 


Inquiry 696. 


EXPERIMENTAL DATA FITTING 


SCIENTIST?" is the leader in experimental data 
fitting. Fit combinations of user-defined algebraic 
and differential equations or Laplace transforms — 
also splines and interpolating functions. Includes 
3D plotting and a scientific worksheet. Requires 


Windows. $295. Model librarias also avallable. 
MicroMath Scientific Software 
1-800-942-5284 Fax: (801) 943-0299 


Inquiry 697. 


_ SOFTWARE/SCIENTIFIC - 
FREE CATALOG! 
AFFORDABLE EARTH SCIENCE SOFTWARE 


Over 350 programs for Windows, DOS, Mac, 
Amiga, UNIX 


800-775-6745 


RockWeare >. е Sreet es 
Scientific Software Golden, CO 80401 
(303) 423-5645 * FAX (303) 423-6171 


SOFTWARE/TYPESETTING 
NAicroTgX 
Includes LaTgX 2e 
For documents as effective as your words! 
Publish elegant documents ~ even with complex 
mathematical/scientific equations or in foreign languages. 
* Exclusive Integrated Quick-Previewer 
» FREE demo disk » FREE "et 
Micro Programs Inc. 
251 Jackson Ave., Syosset, NY 11791 
Tel: (516) 921-1351 800-Tex4ALL Fax: (516) 921-1004 


Inquiry 698. 


SOFTWARE/VOICE/FAX 
HIGH LEVEL C LIBRARIES 


Multi-Voice and Multi-Fax are complete development C toolkis to 
access all the features for most voice and fax processing boards 
available today. N helps you write MULTI-LINE VOICE (and/or) FAX 
APPLICATION in minutes. Many example programs and libraries are 
delivered wit h fully commented source code. VISA/MC Accepted. 
Mutti-Voice for Dialogic, Rhetorex, or Powerline II: $599 
Multti-Voice for Single Line Watson Board: $99 

Multi-Fax for CAS (Intel SatisFAXtion): 5199 


ITI SOFTWARE 


Fax-On-Demand for information: (514) 835-2216 
Tel: 514-597-1692 Fax: 514-526-2352 BBS: 514-835-5945 


TALK TO YOUR PC 


DragonDictate™ speech dictation system 
lets you use your PC in DOS or Windows 
entirely by voice. 


914 937-2376 


SRPA, INC. Members Nationwide 


Inquiry 699. | 
| UNIXFORPCS - 


LINUX RELEASE 1.1 


32 bit Unix compatible OS for 386, 486, 586's 


Includes C, C++, Obj. C, Pascal, smalitalk, Peri.X11 RG, TCP/IP, 
UUCP, PPP, Slip, NFS, VI, emacs, Openiook, plus much morc, 
Supports: SCSI, IDE, ESDI, MFM, VGA, $3, CGA, CD-Rom, 
Soundblaster, full man pages, 600 pg, manual included. ‘Full 
Internet support" $59.95 on CD-ROM, $69.95 on disks, Dr. 
Linus Book $49.95. 


Linux Systems Labs, 49884 Miller Ct. Chesterfield, MI 48047 
(800) 954-2938, (810) 716-1700, fax (810) 716-1704 


Inquiry 700. | 
kK UTILITIES 
` PEN PLOTTER EMULATOR 


FPLOT turns your printer into an HP pen plotter. 
Fast hi-res, no jagged lines. Vary line width, color. 
Screen preview — zoom, pan. Works with most 
CAD programs. Supports most printers. Requires 
DOS 2.1 or higher. $119+33 S&H. VISA/MC/ChKMO. 


FPLOT Corporation 
24-16 Steinway St., Suite 605, Astoria, NY 11103 
718-545-3505 


Inquiry 701. 


J 


WINDOWS 


*FREE INTERNET 


217-322-1111 


Full Access 14.4K 8/N/1 All Nodes 
Service is FREE “You Pay L.D. Charge 


Voice Help 1-217-322-1212 
Inquiry 702. = E 


SIMPLY THE 
BEST 
RESOURCE 
FOR 
DIRECT 
BUYERS! 


Use BYTE's fast, convenient 
card deck to find the best 
deals on computer products 
and services. Each mailing is 
loaded with essential hardware 
and software product 
information for making 
purchases direct from the 
manufacturer — and #5 
absolutely free! 


The BYTE Deck is your #1 
resource for: 


e CD-ROM 

e Networking 

e Multimedia 

e Windows 
and More! 


The next edition of the BYTE 
Deck mailing will arrive in 
your mailbox soon. Don’t 
miss it! 
Advertisers: 
Call Brian Higgins today at 
(603) 924-2596 or fax your order to 
(603) 924-2683 


BVIE/DEUIQ 


аа. 
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108 PERSOFT INC 173 — 800-368-5283 527 = SIEMENS NIXDORF 130-131 UPSONIC (МА) 11 800-UPSONIC 
221 PERSONAL TEX 236 800-808-7906 INFO (EUROPE) 4015 17 +49-821-804-36-80 
524 PHILIPS MONITORS (INTL) 22-23 43140 7339 83" 237-238 SIGMA TECH SOFTWARE 230 818-368-5132 V 
244-245 PIKA TECHNOLOGIES 230 — 613-591-1555 259-260 SILICON WAREHOUSE 229 800-347-4887 183 .— VALITEK INC 223 413-549-2700 
109-110 PINNACLE MICRO Т 714-727-3300 279 ЗІШСОМААХ 231 800-700-8560 534 VIDEO MAKER / VITEC (INTL) 121 +331-46-73-06-00" 
i111 — PKWARE INC 112 — 414-354-8699 224  SILICONSOFT INC 233 800-969-4411 184 МІОЕХІМС 216 503-758-052! 
112 . PKWARE INC 128 — 414-354-8699 90-91 SMILE INTERNATIONAL INC (М.А) 77 — 800-253-2872 132-133 VIEWSONIC 36-37 — 909-869-7976 
148-149 PLEXTOR 47 800-886-2683 124 SOFTWARE SECURITY 130 203-656-3932 274 . VISUAL NUMERICS 237 800-364-8860 
140 — POWERSOFT CORP (N.A.) Ti 800-395-3525 587-588 SOLID COMPUTER GMBH 4015 32 +494893159148" 275 . VISUAL NUMERICS 238 800-729-4723 
s SONY ELECTRONICS INC 60-61 600-766-9236 226-227 VIZIFLEX SEELS 229 201-487-8090 
125-126 SPSS INC 111 — 800-543-5835 
113 QNXSOFTWARESYSTEMSLTD 87 Ma^ iu 102-103 STAC STORAGE & COMM 113 — 800-677-6232 
520-521 STAC STORAGE & COMM (INTL) СІМ +44-344-302900 528 WALKER, RICHER & QUINN 4015 11 206-217-7100 
a MEME | me Mrd Men 
MICROSYSTEMS (UK) LTD 4015 13 444-1932-350699"* 144-145 WIBU (INTL) 48 +49-721-93172-22“ 
201-202 QUARTON USA 220 800-520-8435 | 571.572 STANDARD 144-145 WIBU (U.S.) 46 — 301-570-3497 
116-117 QUATECH INC 196 — 800-553-1170 MICROSYSTEMS (UK) LTD 4015 15 +44-1932-350699" | 289 ^ wINBOOKCOMPUTERCORP(MA)12-13 800-293-1439 
525-526 QUATECH INC 4015 21 — 216-434-3154 | 235 СТАВ САТЕ TECHNOLOGIES 231 — 800-782-7428 | 228  WINTEK CORP 235 800-742-6809 
R 238 STAR GATE TECHNOLOGIES 231 800-782-7428 | 187 WORLDWIDE TECHNOLOGIES 224 215-922-0118" 
—— >. و‎ 181-182 STARTECH INTERNATIONAL 204 619-278-2600 
118 RAINBOW TECHNOLOGIES 59 800-852-8569 юе тте ог nerd 
248-249 RCI 230 9088744072 139 SUNSOFT (N.A.) Т9 800-227-9227 135 2Е05 INTERNATIONAL 42-43 800-554-525 
ex 71 T 229 | ZWORLD ENGINEERING 234 918-757-3737 
585-586 RECOGNITA (INTL) 149  «36-1-2018925 * Correspond directly with company. ** Indicates FAX Number 
188 —— RECORTEC INC 221 800-729-7654 | 225 TALKING TECHNOLOGY INC 230 800-685-4884 | Regional Edition Definitions: 
223 RHETOREX INC 230 408-370-0881 128 TEKTRONIX 75 800-835-6100 CD – Ads only appear іл Canada Edition 
119-120 ROSE ELECTRONICS 176 800-333-8343 ext 1053 | EUROPE - Ads only appear in Europe Editon 
547-548 TELELINK AG ADS 28 +41-42-431081"" IS/INTL – Ads only appear in Intemational Edition 
5 280 THE LEARNING CURVE 110 — 813-736-2295 IS T ~ (Taiwan secton) Ads only ppear in intemational Edition 
121-122 SAMTRON DISPLAYS INC (NA) 91 — 310-802-8425 | 129 TOSHIBA AMERICA INC 28-29 — 800-457-7777 TA poa only appear in reet i in tí 
193-194 SCITECH INTERNATIONAL 209 800-622-3345 | 230 — TRIVALLEY TECHNOLOGY INC 232 — 510-447-2030 —Á— 
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246-247 SHAFFSTALL CORP 


4015 36 +49-521-94226-0 
109 = 403-437-2410 
234 — 800-248-3475 


SEQUITER SOFTWARE INC 


BYTE ADVERTISING SALES STAFF 


276 TTM NEDERLAND 


583 UMC 


231 431-2979-B8365 


40157 10-12 +880-2-9100168" 


NE - Ads only appear in Northeast Region Edition 
PC — Ads only appear in Pacific Coast Region Edition 
SO - Ads only appaar in Southem Region Edition 
U.S. - Ads only appear in U.S. Edition 

WORLD - Ads only appear in World Edition 


Diane Lieberman, Director, Sales Operations, One Phoenix Mill Lane, Peterborough, NH 03458, Tel. (603) 924-2518, Fax: (603) 924-2683 


NATIONAL ACCOUNTS 

Kim Norris, Director (212) 912-2045 
Jonathan Sawyer (603) 924-2665 
McGraw-Hill Publications 


EAST COAST 


FAX: (212) 512-2075 New York, NY 10020 


FAX: (212) 512-2075 
NEW ENGLAND 
ME, NH, Upstate NY, VT, MA, АІ, CT, 


CANADA & EASTERN CANADA 
MaryAnn Goulding (404) 


Margot L. S (603) 024-255 
Wwanson 1 
McGraw-Hill Publications 


NY, NYC, NJ, DE, OC, MD, PA, VA 
Michael (212) 512-4811 

Susan Rastellini (603) 824-2656 
MeGraw-Hill Publications 


1221 Avenue of Americas—-28th Floor 


SOUTHEAST 
NC, SC, GA, FL, AL, TN, MS, AR, LA, 
KY, WV 


MIDWEST NORTH PACIFIC 
NORTHERN CA, OR, ID, MT, WY, UT 


IL, MO, КЭ, IA, ND, GD, MN, 
WI, NE, IN, МІ, OH 

Lori Silverstein (614) 890-4908 
Ed Ware (603) 924-2664 
McGraw-Hill Publications 

821 Eastwind Drive, Sulta 118 
Ww OH 43081 


estervillo, 
FAX: (614) 899-4098 


SOUTHWEST, 

ROCKY MOUNTAIN 

CO, OK, TX 

Jennder Walker (214) 701-8496 


Kevin Lary (603) 924-2827 


SILICON VALLEY, HI, WA, АК, 
W. CANADA 


Susan Werner (415) 513-6862 
James Ball (603) 924-2682 
McGraw-HIl Publications 

1900 O'Farrell Sireet, Suite 200 
San Mateo, CA 84403 

FAX: (415) 513-6867 


SOUTH PACIFIC 
ORANGE COUNTY 

SAN DIEGO COUNTY 

Beth Dudas (714) 753-8140 
Mark Speros (714) 753-8140 
Brad Dixon (603) 824-2574 


Peterborough, NH Office: Inside Sales FAX: 603-924-2683 Advertising FAX: 603-924-7507 


Hardware/Software Showcase 

The Buyer's Mart/Ciassifiedsa 

Northern U.S.: Mark Stone (603) 924-2695 
Southem U.S.: Ellen Perham (603) 924-2598 
BYTE Pubücations 

Ona Phoanix Mill Lane 

Peterborough, NH 03458 


Кырын 


One Phoenix Mili Lane 
Peterborough, NH 03458 


INTERNATIONAL ADVERTISING SALES STAFF 
Gary Lucas, European Sales Director, 34 Dover Street, London W1X 4BR, England, Tel. +44 71 4956780, Fax: +44 71 4956734 


UNITED KINGDOM, BENELUX 
Gary Lucas (+44 71 495 6780) 
Jonathan McGowan 

{+44 71 495 6781) 
MoGraw-HB Inc. 

34 Dover St 

London W1X 4BR 


FAK: 444 71 4956734 


Germany 
Tol: +49 69 7140 7140 
FAX: «49 69 7140 7146 


Subscription Customer Service 
U.S. 1-800-232-2983 


TAIWAN 

Third Wave Pubishng Corp 
ave ; 

2nd Fi.. No, 18-2, Lane 231 

Fu PN Road 

Taipei 1 

Taiwan R O.C. 

Tet: +888 2 7136959 

FAX: «888 2 7189467 


fTALY, FRANCE, SPAIN, 
PORTUGAL, SCANDINAVIA 
Zena Coupé, Amanda Blaskett 
A-Z International Sales Ltd. 

70 Chalk Farm Road 

London NW1 BAN 


England 
Tal: «44 71 2843171 
FAX: +44 71 2843174 


Uni 2 GF Hang Wah Carter 


82-84 To Kwa Wan Road 
Kowloon, Hong Kong 
Tei: +852 764 3530 
FAX: +852 764 3857 


Brian Higgins (603) 924-2596 
Fax: (603) 924-2683 


SINGAPORE, INDIA, 

INDONESIA, PAKISTAN, 

PHILIPPINES, OTHER 

AND PACIFIC COUNTRIES 

Jenny Kao 

Third Wave Publishing Corp. 

2nd Fl, No. 10-1, Lane 231 

Fu Hsing North Road 

Taipei 105, Taiwan 

ROC. 

Tel: 4836 2 7136959 ext. 226 
27189467 


Servex (Malaysia) Sdn. Bhd. 
Sh Tower 


Outside U.S. +1-609-426-7676 


For a New Subscription ' 
U.S. 1-800-257-9402 
Outside U.S. +1-609-426-5526 


Bush 
National Advertising Services 
7-13 Parrawaen Srem 
Cremome NSW 2050, 
Australia 


Tel: «61 2 908 9329 
FAX: +61 2 953 8274 


Y Sach Chin 
oung- п 
20 d rre sho = al 
47-18, Myungi-Dong 
Kangdong-Gu 

Seoul 134-070, Korea 


Tel: 482 2 4813411 
FAX: 442 2 4813414 


FAX: «60 3 2624501 
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INDEX TO ADVERTISED PRODUCTS 


For FREE product information from individual advertisers, circle the 
corresponding inquiry numbers on the response card! 


To receive information for an entire product category, circle the category 
number on the response card! 


Category No. 
inquiry No. 


HARDWARE 


Page Мо. 


1 ACCESSORIES/SUPPLIES 


н ANTHRO CORP 
544 PEGASUS LTD 
201-202 QUARTON USA 
226-227  VIZIFLEX SEELS 


2 ADD-IN BOARDS 
ADAPTEC 

AZ COM 

BOCA RESEARCH INC (INTL) 
COMPUTER MODULES 

CURTIS INC 

DISTRIBUTED PROCESSING TECH 
DTC ELECTRONICS HUNGARY 
IMAGRAPH CORP 

179 JAMECO ELECTRONICS 

101 NUMBER NINE COMPUTER SYSTEMS 
OPUS SYSTEMS 

PIKA TECHNOLOGIES 

QUATECH INC 

QUATECH INC 

SILICON WAREHOUSE 

235 STAR GATE TECHNOLOGIES 

236 STAR GATE TECHNOLOGIES 

225 TALKING TECHNOLOGY INC 


3 BAR CODING 


184 VIDEX INC 


4 COMMUNICATIONS/ 


NETWORKING 
199 ALTA RESEARCH CORP 
578 ALTEX ELECTRONICS 
575 ALTEX ELECTRONICS 
576 ALTEX ELECTRONICS 
AVM GMBH (INTL) 
537 AXIS COMMUNICATIONS (INTL) 
DATAPRODUCTS 
DTC ELECTRONICS HUNGARY 
ERGOTRON EUROPE 
559 FLUKE EUROPE B.V. (INTL) 
161 IBM 
529 MINICOM / CLASSNET VIDEO 
254 NEWVOICE 
OPUS SYSTEMS 
PIKA TECHNOLOGIES 
RCI 
223 RHETOREX INC 
ROSE ELECTRONICS 
SEH COMPUTERTECHNIK GMBH 
SIGMA TECH SOFTWARE 
SOLID COMPUTER GMBH 
STANDARD MICROSYSTEMS (UK) LTD 
STANDARD MICROSYSTEMS (UK) LTD 
235 STAR GATE TECHNOLOGIES 


236 STAR GATE TECHNOLOGIES 
225 TALKING TECHNOLOGY INC 
276 TTM NEDERLAND 


5 COMPUTER SYSTEMS 
162 ВТС MICROSYSTEMS 
171 DATALUX CORP 


DELL COMPUTER CORP (N.A.) 
: DELL COMPUTER CORP (N.A.) 
Ё DIGITAL INFO SERVICE (EUROPE) 
563-564 DIGITAL INFO SERVICE (EUROPE) 
а GATEWAY 2000 
: GATEWAY 2000 
i GATEWAY 2000 
88-89 INTERGRAPH 
213 KILA 
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216 


216MW 2-3 


4015 36 

230 
4015 32 
4015 13 


Category Ne. 
inquiry Мо. Page No 
282-283 MEDIA ON (N.A.) 149 
" NEC RISCSERVER 2-3 
159 NEXGEN 21 
100 NSTL SQL SERVERS (CD & INTL) 174 
516 OLIVETTI S.P.A. (INTL) 16-17 
219-220 OPUS SYSTEMS 229 
200 PACIFIC COAST MICRO 210 
203 PC'S COMPLEAT 202-203 
186 RECORTEC INC 221 
§27 SIEMENS NIXDORF INFO (EUROPE) 4015 17 
279 SILICONRAX 231 
587-588 SOLID COMPUTER GMBH 4015 32 
230 TRI VALLEY TECHNOLOGY INC 232 
583 UMC 40ST 10-12 
135 ZEOS INTERNATIONAL 42-43 
6 DATA ACQUISITION 
207 AMERICAN ADVANTECH 232 
210 GAGE APPLIED SCIENCES INC 232 
241-242 ІМАСААРН CORP 234 
261-262 INNOVENTION INDUSTRIES INC 232 
212 IO TECH 232 
215 LAWSON LABS INC 232 
216 MICROSTAR LABORATORIES 232 
118-117 QUATECH INC 196 
525-526 QUATECH INC 4015 21 
224 SILICONSOFT INC 233 
53 DIAGNOSTIC EQUIPMENT 
252-253 AZCOM 233 
559 FLUKE EUROPE B.V. (INTL) 185 
7 DISK & OPTICAL DRIVES 
287 CONNER PERIPHERALS (N.A.) 159 
76-77 CURTIS INC 183 
239-240 GRANITE DIGITAL 233 
92-93 KINGSTON TECHNOLOGY 143 
95-96 MICROPOLIS CORP (N.A.) 16-17 
109-110 PINNACLE MICRO 7 
284-285 RAIDTEC CORP 228 
" SONY ELECTRONICS INC 60-61 
181-182 STARTECH INTERNATIONAL 204 
9 FAX BOARDS/MACHINES 
244-245 РІКА TECHNOLOGIES 230 
10 GRAPHICS TABLETS/MICE/ 
PEN INPUT 
539-540 ARISTO GRAPHIC SYSTEMS 4015 29 
192 DESIGN TECHNOLOGY 225 
544 PEGASUS LTO 4015 44 
11 KEYBOARDS 
580 BTC 4015Т 5 
503 CHERRY MIKROSCHALTER GMBH 4015 42-43 
171 DATALUX CORP 200 
250-251 ELMA 233 
211 HOOLEON CORP 233 
12 LAN HARDWARE 
501-502 BOCA RESEARCH INC (INTL) 4015 18 
504-505 COMPEX INC 405 31 
167-168 CYBEX CORP 201 
169-170 CYBEX CORP 211 
509-510 CYBEX CORP (INTL) СШ 
551-552 ERGOTRON EUROPE 40157 
177-178 FIRST SOURCE INTL 212 
559 FLUKE EUROPE B.V. (INTL) 185 
218 NETWORK TECHNOLOGIES INC 233 
106-107 PC POWER & COOLING 53 
561-562 SEH COMPUTERTECHNIK GMBH 4015 36 


Category No. 

Inquiry No. Page No. 
13 LAPTOPS & NOTEBOOKS 

74-75 CTX INTERNATIONAL INC 151 
531 DIGICOM INC (INTL) 77 
532 DIGICOM INC (INTL) 79 
530 FIRST INTERNATIONAL COMPUTER 4015 4 
* JDR MICRODEVICES 227 
189 MICRO-INTERNATIONAL INC 222 
203 PC'S COMPLEAT 202-203 
129 TOSHIBA AMERICA INC 28-29 
289 WINBOOK COMPUTER CORP (N.A.) 12-13 
135 ZEOS INTERNATIONAL 42-43 
14 MAIL ORDER 

576 ALTEX ELECTRONICS 216MW 2-3 
575 ALTEX ELECTRONICS 216МЕ 2-3 
576 ALTEX ELECTRONICS 216S0 2-3 
204 COMPUSTAR COMPUTERS 225 
165 COMPUTER DISCOUNT WAREHOUSE 198-199 
166 COMPUTERLANE UNLTO 208 
179 JAMECO ELECTRONICS 219 
180 NEVADA COMPUTER 207 
203 PC'S COMPLEAT 202-203 
181-182 STARTECH INTERNATIONAL 204 
187 WORLDWIDE TECHNOLOGIES 224 
15  MEMORY/CHIPS/UPGRADES 
Р ADVANCED MICRQ DEVICES (N.A.) 48-49 
177-178 FIRST SOURCE INTL 212 
179 JAMECO ELECTRONICS 219 
197-198 LA TRADE 206 
159 NEXGEN 21 
187 WORLDWIDE TECHNOLOGIES 224 
16 MISCELLANEOUS HARDWARE 
252-253 AZ COM 233 
150 CALIFORNIA PC PRODUCTS INC 177 
567-568 CALLUNA TECHNOLOGY LTD 4015 10 
565-566 COMBYTE INC 4015 27 
87 INTEGRAND RESEARCH 78 
200 PACIFIC COAST MICRO 210 
106-107 PC POWER & COOLING 53 
544 PEGASUS LTD 4015 44 
17 MODEMS/MULTIPLEXORS 
501-502 BOCA RESEARCH INC (INTL) 4015 18 
174 DATATRONICS TECHNOLOGY 220 
и JDR MICRODEVICES 227 
235 STAR GATE TECHNOLOGIES 231 
236 STAR GATE TECHNOLOGIES 231 
547-548  TELELINK AG 4015 28 
18 MONITORS & TERMINALS 
535-536 DAEWOO (INTL) 96 
171 DATALUX CORP 200 
581-582 СУС CORP 40IST 2 
579 KUO FENG CORP 40157 7 
98-99 NANAO USA CORP (N.A.) 63 
205 ORCHESTRA MULTISYSTEMS 216 
524 PHILIPS MONITORS (INTL) 22-23 
121-122 SAMTRON DISPLAYS INC (N.A) 91 
90-91 SMILE INTERNATIONAL INC (N.A.) 77 
132-133 VIEWSONIC 38-37 
19 MULTIMEDIA/CD-ROM 

163 ADAPTEC 218 
569-570 APE PTACEK ENGINEERING GMBH 401S 23 
269-270 BOXLIGHT CORP 234 
138 CREATIVE LABS INC 15 
156-157 DATADISC 153 
263-264 ОТС ELECTRONICS HUNGARY 234 
545-546 FAST MULTIMEDIA 405 3 
241-242 IMAGRAPH CORP 234 
148-149 PLEXTOR 47 


Category No. 


inquiry No. Page Мо. 
534 VIDEO MAKER / VITEC (INTL) 121 
20 PRINTERS/PLOTTERS 
537 AXIS COMMUNICATIONS (INT'L) 91 
507 COMPUTER FRIENDS 4015 16 
172-173 DATAPRODUCTS 218 
538 MANNESMANN TALLY 4015 9 
128 TEKTRONIX 75 
21 PROGRAMMABLE HARDWARE 
164 BUFFALO INC 214 
513-514 FAST HARDLOCK 4015 34 
* JDR MICRODEVICES 227 
118 RAINBOW TECHNOLOGIES 59 
144-145 WIBU 46 
229 Z-WORLD ENGINEERING 234 
22  SCANNERS/OCR/DIGITIZERS 
585-586 | RECOGNITA (INTL) 149 
52 SECURITY 
503 CHERRY MIKROSCHALTER GMBH 401S 42-43 
513-514 FAST HARDLOCK 401S 34 
118 RAINBOW TECHNOLOGIES 59 
144-145 WIBU 46 
23 TAPE DRIVES 
565-566 COMBYTE INC 4015 27 
154-155 COMPUTER CONNECTIONS INT BV 168 
287 CONNER PERIPHERALS (N.A.) 159 
81-82 ЕХАВҮТЕ CORP 19 
214 LAGUNA DATA SYSTEMS 234 
222 QUALSTAR CORP 234 
246-247 SHAFFSTALL CORP 234 
183 VALITEK INC 223 
24 UPS/POWER MANAGEMENT 
82 AMERICAN POWER CONVERSION 32-33 
78-80 OELTEC / NSSI 82 
560 FISKARS POWERS SYSTEMS (INTL) 63 
104-105 MINUTEMAN 72 
522-523 MINUTEMAN 4015 12 
106-107 PC POWER & COOLING 53 
130-131 UPSONIC 11 
25 BUSINESS 
158 BBN SOFTWARE PRODUCTS (N.A.) 121 
543 FINSON (INTL) 71 
271 MAILER’S SOFTWARE 235 
P ORACLE CORP (N.A.) 39 
280 THE LEARNING CURVE 110 
26 CAD/CAM 
539-540 ARISTO GRAPHIC SYSTEMS 4015 29 
190 CADSOFT COMPUTER INC 217 
88-89 INTERGRAPH 127 
541-542 MICRODATA SYSTEM SRI 4015 46 
228 WINTEK CORP 235 
27 COMMUNICATIONS/ 
NETWORKING 
554-555 ARTISOFT UK 39 
185 AVALAN TECHNOLOGY 223 
232 BEAME & WHITESIDE SOFTWARE 235 
286 CLARK DEVELOPMENT CO INC 238 
504-505 COMPEX INC 4015 31 
267 CR SYSTEMS 235 
151 DATA FOCUS 133 
553 DISTINCT CORP 4015 30 
177-178 FIRST SOURCE INTL 212 
83-84 FRONTIER TECHNOLOGIES 108 
195-196 IGC INC 205 
108 PERSOFT INC 173 
587-588 SOLID COMPUTER GMBH 405 32 
102-103 STAC STORAGE & COMMUNICATIONS 113 
520-521 STAC STORAGE & COMM (INTL) CIV 
139 SUNSOFT (N.A.) 79 
276 TTM NEDERLAND 231 


Category No. 
Inquiry No. Page No. 
534 VIDEO MAKER / VITEC (INT'L) 121 
528 WALKER, RICHER & QUINN 4015 11 
28 DATA ACQUISITION 
217 NATIONAL INSTRUMENTS 235 
518-519 NATIONAL INSTRUMENTS 4015 45 
224 SILICONSOFT INC 233 
29 DATABASE 
63-64 BORLAND INTERNATIONAL сы 
557-558 BTRIEVE TECHNOLOGIES 4015 38-39 
209 COMPUTERWISE 236 
206 MIPS DATALINE AMERICA INC 226 
30 EDUCATIONAL 
Š MCGRAW HILL MAGAZINES 179 
ы MCGRAW HILL NRI (N.A.) 104A-B 
31  ENGINEERING/SCIENTIFIC 
506 COBALT BLUE 4015 46 
549-550 ҒАН SIMULATIONS 4015 25 
88-89 INTERGRAPH 127 
556 INTERSIS AUTOMACAO 4015 36 
136-137 ITERATED SYSTEMS 104 
217 NATIONAL INSTRUMENTS 235 
243 OUTOKUMPU RESEARCH OY 236 
221 PERSONAL TEX 236 
272-273 SIBORG SYSTEMS INC 236 
33 GRAPHICS 
539-540 ARISTO GRAPHIC SYSTEMS 4015 29 
73 COREL DRAW 3-4-5 31 
255 EMATEK GMBH 236 
98-99 NANAO USA CORP (N.A.) 63 
34  MACINTOSH 
517 LOGIC PROGRAMMING ASSOCIATES 4015 28 
35 MAIL ORDER 
165 COMPUTER DISCOUNT WAREHOUSE 198-199 
508 COMPUTER QUICK 4015 24 
515 GREY MATTER LTD 4015 40 
36 MATHEMATICAL/ STATISTICAL 
221 PERSONAL TEX 236 
272-273  SIBORG SYSTEMS INC 28 
125-126 SPSS INC 111 
127 STATSOFT 101 
274 VISUAL NUMERICS 237 
37 MISCELLANEOUS SOFTWARE 
543 FINSON (INTL) 71 
§33 ON TIME MARKETING 4015 44 
280 THE LEARNING CURVE 110 
38 ON-LINE SERVICES 
450 BIX 249 
68 COMPUSERVE 89 
78 DELPHI INTERNET SERVICES 155 
39 OPERATING SYSTEMS 
160 IBM 8-9 
195-196 IGC INC 205 
114-115 QUARTERDECK OFFICE SYSTEMS 103 
139 SUNSOFT (N.A.) 79 
40  PROGRAMMING LANGUAGES/ 
TOOLS 
277-278 ADONTEC GMBH 237 
63-64 BORLAND INTERNATIONAL А) 
231 BYTECH BUSINESS SYSTEMS 237 
506 COBALT BLUE 4015 46 
69 COMPUTER ASSOCIATES-REALIA 93 
71 COMPUTER ASSOCIATES-SUPERPROJECT 44 
70 COMPUTER ASSOCIATES-VISUAL EXPRESS 81 
151 DATA FOCUS 133 
255 EMATEK GMBH 235 
517 LOGIC PROGRAMMING ASSOCIATES 4015 28 
g7 MICROWAY 106 


Category No. 
Inquiry No. Page No. 
533 ON TIME MARKETING 4015 44 
140 POWERSOFT CORP (N.A.) 71 
123 SEQUITER SOFTWARE INC 108 
134 WATCOM SQL 27 
41 SECURITY 
61 ALADDIN KNOWLEDGE SYSTEMS 83 
191 DALLAS SEMICONDUCTOR 214 
511-512 EUTRON 405 14 
513-514 FAST HARDLOCK 4015 34 
86 GLENCO ENGINEERING (INTL) 123 
85 GLENCO ENGINEERING (N.A.) 123 
268 MODERN WORLD 237 
118 RAINBOW TECHNOLOGIES 59 
124 SOFTWARE SECURITY 130 
144-145 WIBU 4B 
45 UNIX 
506 COBALT BLUE 4015 46 
151 DATA FOCUS 133 
553 DISTINCT CORP 405 30 
288 FRAME TECHNOLOGY (М.А) 96 
141-142 INFORMATION FOUNDATION 102 
113 QNX SOFTWARE SYSTEMS LTD 87 
46 UTILITIES 
61 ALADDIN KNOWLEDGE SYSTEMS 83 
143 LOGICIELS ET SERVICES DUHEM 46 
188 MICRO 2000 213 
111 PKWARE INC 112 
112 PKWARE INC 128 
2B0 THE LEARNING CURVE 110 
47 WINDOWS 
158 BBN SOFTWARE PRODUCTS (N.A.) 121 
553 DISTINCT CORP 4015 30 
543 FINSON (INTL) 71 
33-84 FRONTIER TECHNOLOGIES 108 
| 258 FUZICALC 237 
152-153 ICONOVEX INC 186 
256-257  KUREO TECHNOLOGY INC 237 
517 LOGIC PROGRAMMING ASSOCIATES 4015 28 
265-266 MENAI CORP 238 
233-234 MICROCAL SOFTWARE INC 238 
98-99 NANAO USA CORP (N.A.) 63 
224 SILICONSOFT INC 233 
275 VISUAL NUMERICS 238 
289 WINBOOK COMPUTER CORP (N.A.) 12-13 
48 WORD PROCESSING/DTP 
288 FRAME TECHNOLOGY (N.A.) 96 
152-153 ICONOVEX INC 166 
49  BOOKS/PUBLICATIONS 
146-147 AP PROFESSIONAL 107 
s BUSINESS WEEK (U.S. NEWS) 40A-D 
66 BYTE ON CD ROM 162 
" BYTE READER 195 
ш COMPUTER PROF'S BOOK SOCIETY (М.А) 185 
ы OSBORNE MCGRAW-HILL 68-69 
51 MISCELLANEOUS 
Ы AMERICAN LUNG ASSOCIATION 215MW 1 
= AMERICAN LUNG ASSOCIATION 216NE 1 
65 BYTE ANNIVERSARY POLL (U.S.) 124 
Ы BYTE BACK ISSUES 216MW А 
e BYTE BACK ISSUES 216NE 4 
а BYTE BACK ISSUES 216S0 4 
: BYTE CEBIT SHOW LISTING 4015 47-48 
" BYTE CEBIT SHOW LISTING (INT'L) 12-13 
: BYTE EDITORIAL SURVEY 178 
= BYTE NETWORKING 181 
° BYTE SUB MESSAGE 134 
67 CETDC 157 
286 CLARK DEVELOPMENT CO INC 238 
E DATAPRO (INTL) 43-49 
577 DECUS / TALLEY MANAGEMENT GROUP 21650 1 
281 MITSUBISHI MOTOR SLS OF AMER (МА) 22-23 
б NETWORLD + INTEROP 95 LAS VEGAS 193 
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EDITORIAL INDEX 


For more information on any of the companies covered in articles, columns, or news stories 
in this issue, circle the appropriate inquiry number on the response card. Each page number 
refers to the first page of the article or section in which the company name appears. 
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to the Internet! 
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G . today and get 5 hours of evening and weekend access for freel 
Take the rest of the calendar month to explore BIX, and then 


ор 


V program, dial 1-800-695-4882. At the “logon” prompt enter bix. 


hirs for continue for our standard $13 monthly membership fee. 
= Further details and complete rate information аге 


provided during registration. Using any communications 


rory ~ Then at the “name?” prompt enter bix.byte39. If you have any 
questions, call us at 1-800-695-4775 (voice). Or fax us at 617-491-6642. 

Send internet mail to info@bix.com. Windows users can order BlXnav, our graphical 

interface for BIX, for easy point and click access. Details are available during registration. 
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Under the 5 for Fres plan, daytime rates ($9hr.) apply for access during prime time hours, The 5 for Free offer ts valid for first-Uma members omy, 
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The Internet connects you with 
more than 10 million people , at 
universities, companies, and other 
online services. Now, get full access 
to the Internet free of charge when 
you subscribe to BIX! You'll also 
get expert assistance from BIX 
moderators who can help you find 
your way around the Internet. 


These experts can guide you through 
the many services and features 
available, and help you find the 
information you're looking for. 
Anytime you need help, just join our 
special 'internet' conference and get 
fast answers to your questions. 


As you become more familiar with the 
Internet, you'll be able to download 
files from all over the world using FTP, 
connect to other sites and services 
through telnet, read and reply to 
Usenet Newsgroups, access utilities 
like finger and whois, and much more! 
BIX and the Internet together provide 
the largest and most effective technical 
resource for computing professionals. 


And with over 600 local access 
numbers in the U.S., plus telnet access 
via the Internet, BIX makes it easy to 
connect. Try BIX today through our 
special 5 for Free offer - and become 
part of the top technical team! 


If you can hack if 


George Bond 


Bosnia On-Line 


Go on-line looking for a 
democratic forum, and you’re 
more likely to find alt.vicious. 


xenophobic.nastiness 


nce upon a time, some of us slogging 
through the mud of the information cow 
path believed computer-based communi- 
cations would build cohesive, coherent 
communities. We saw conferencing systems as the vehicle 
to bring people together in great democratic forums. In our 
fantasies, we saw the realization of what the early Greek 
philosophers had described and dreamed. 

We saw democracy. It was a world where it didn’t 
matter what sex or color or age you were, or if you could 
see or speak or walk or use your hands, or if you were 
short or tall or skinny or fat. It didn’t matter where you 
were born or where you lived. We saw a world where 
all that mattered was what you could contribute to your 
society. People would be judged on what they made of 
themselves, not what they were born to or what was in- 
flicted on them. 

Boy, were we wrong! 

Instead of leading people to a golden age, the Internet 
and other conferencing systems are simply reflecting the 
world at large. Instead of becoming a great gathering 
place for the democratic exchange of ideas, the Internet 
in particular is becoming a fragmented world riddled 
with enclaves of xenophobic, crabby egotists. 

As far as I know, no one has actually been killed on the 
Internet yet. Most likely, however, this is because no one 
has been able to figure out how to send a zillion volts 
from point A to point B and fry somebody who posted an 
offending message. 

A story made the rounds a few months ago concerning 
some political correctness at a university in California. A 
department assistant was told to set up message areas 
for students on a university computer. The students—of 
both sexes—requested private, gender-specific discus- 
sion areas in addition to a mixed area. Later, some of 
the students filed a complaint that discussions in one of 
the closed areas were offensive. The assistant who was 
running the system is now in deep trouble for doing ex- 
actly what his constituents demanded. 

Old-line netnicks react to newcomers with aol.com at 
the end of their electronic addresses, with the Internet 
equivalent of Bosnia’s ethnic cleansing. Say the wrong 
thing in a group— something as "provocative" as “І kind 
of like my Newton" in a DOS area—and you'll likely 
find yourself splattered with vitriol for days. Somali have 
extended their country's clan warfare from the East 
African deserts to the soc.culture.somalia newsgroup. 

The thought police on campuses try to impose sanc- 
tions on Internet use that doesn't conform with their be- 
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liefs about the way things ought to be. They patrol the by- 
ways of the Internet looking for violations of their stan- 
dards. One university administration shut down several 
newsgroups because they carried sexually explicit ma- 
terial that the administrators thought—but apparently 
never got a lawyer's opinion—would violate state ob- 
scenity statutcs. Students scrcamed. The faculty senate 
screamed. The ACLU told the university it was wrong. 
The administrators backed off. 

Lawyers Laurence Canter and Martha Siegel, who 
spammed (i.e., cross-posted the same message) the In- 
ternet with ads seeking aliens who wanted help getting 
green cards, learned the hard way about the fanatic 
antibusiness bias of many Internet dwellers. Spamming 
is thoughtless, but the Constitution doesn’t say freedom 
of speech can’t be practiced as widely as possible. Un- 
fortunately, other users, even in generally polite envi- 
ronments, such as CompuServe, tend to respond to 
spammed messages by flaming. And the flames are sel- 
dom restrained. Of course, flames are just another ex- 
pression of free speech. Churlish, but free, speech. 

Of course, on-line systems have yielded some won- 
derful benefits—shut-ins gaining access to the world, 
citizens using BBSes in political campaigns, and college 
dropouts completing their degrees electronically. But 
these, just as the bad things, simply reflect the world at 
large. 

So what’s to be done? Can the data highway be a 
democracy, a welcoming community where people help 
each other? 

Sure. So can the world. 

How? 

I don't know, but let's keep working on it. в 


George Bond publishes a newsletter for people who manage 
telecommuters. He's been messing about with computers 
since the 1950s. He was a cofounder and the executive ed- 
itor of BIX. You can kvetch at him at his Internet address, 
gbond@mv.com. 
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` Dell Dimension™ — * Imagine 128 Graphics 
THE AWARD XPS P90 Accelerator with 
WINNING | 4MB VRAM 


A Pentium" Processor- 


SYSTEM based 90MHz System  " 4% s - 
| | session | 
WITH Business Lease: $122/Mo. CD-ROM Drivé 


e Mini Tower Model 


122 BIT e 256KB Writeback Cache 
P: = * ВМВ RAM • One Diskette Drive (3.5") 


VIDEO = OR inane [РЕ • Spacesaver Keyboard 


Hard Drive (10ms) MS-DOS" 6.2/Mi па 
• VS17 Monitor И уче i 


ONLY (17" CRT, NI) Windows" 3.1/Mouse 


Š 3 2 99 Order Code #500041 


Sometimes you win. Sometimes you, well, 


win three times. 
Such is the case of the Dell Dimension 
E XPS P90 line with three major awards in our 
m ` trophy case. In just the last couple of months, 


EDITORS we've won PC Computings coveted MVP 
CHOICE. o etiain 
December 1994 December 1994 December 6, 1994 Award. PC Magazines Editors Choice Award. 


And even PC Worlds Best Buy Award for the 
seventh month in a row. 

In fact, the Dell Dimension XPS P90 line 
has been such a sweeping success that judging 
it is nothing but a formality. 


TO ORDER, CALL NOW. 


800-626-8410 


Mon-Fn 7am-9pm CT * Sat lQam-6pm СТ 
Sun Dpm-5pm CT 
In Canada? Call 800-668-3021 
heep://www.us.dell.com/ 
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Dell's featured artist 
is Wendy Grossman 
of New York, NY 


P75 MULTIMEDIA WORKSTATION 


Dell Dimension XPS P75 


A Pentium Processor-based 

75MHz System 

e Updated Pentium Chip 

* Mini Tower Model 

e ВМВ RAM 

• 1GB Enhanced IDE Hard Drive (10ms) 

° V815 Monitor {15° CRT, NI) 

e 64-bit PCI 1MB DRAM Video Card 

e 4X Multi-session EIDE CD-ROM Drive 

e Sound Blaster 16 Sound Card 

* Altec Lansing ACS-31 Speaker 
System 

° 256KB Writeback Cache 

e One Diskette Drive (3.5") 

• Spacesaver Keyboard 

* MS-DOS 6.2/Microsoft Windows 
3.1/Mouse 

e MS* Office 4.3, MS Bookshelf 
Visio Express for MS Office 


$2599 


Business Lease: $96/Mo. 
Order Code #500042 


466D WORKSTATION 


Dell Dimension 466D 
IntelDX2 66MHz System 


* 4MB RAM 

° 270MB Hard Drive (13ms) 

e V814 Monitor (14" CRT, NI) 

* Accelerated Local Bus Video with 
1MB ORAM 

• 128KB Cache 

• One Diskette Drive (3.5") 

e Spacesaver Keyboard 

e MS-DOS 6.2/Microsoft Windows 
3.1/Mouse 


e Double your RAM for just $150 more. 


$1299 


Business Lease: $48/Mo. 
Order Code #400042 


OTC 


ACTIVE MATRIX 100MHz 


Dell” Latitude ХР“ 
IntelDX4 100MHz System 

e 9.5" Active Matrix Color 

• ВМВ RAM (36MB Max RAM) 

* 340MB Removabie Hard Drive 


'B10MB Max) 


e Smart Lithium lon Battery with 
Advanced Power Management 
e 32-bit Local Bus Video. 
1MB Video RAM 
e 6.1 Pounds 
e 3-year Warranty' 
e 30-day Money-back Guarantee* 
• Expansion Options Available 


$4199 


Business Lease: $151/Mo. 
Order Code #600012 


100MHz ONLY $3299 


Dell Latitude XP 

IntelDX4 100MHz System 

e 9.5“ Dual Scan Color 

e EMB RAM (36MB Max RAM) 

* 340MB Removabie Hard Drive 
(B10MB Max) 

e Smart Lithium lon Battery with 
Advanced Power Management 

* 32-bit Local Bus Video, 
1MB Video RAM 

e 5.9 Pounds 

* 3-year Warranty 

e 30-day Money-back Guarantee 

* Expansion Options Available 


$3299 


Business Lease: $122/Mo. 
Order Code #600025 


See our ad inside for even more De 
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75MHz POWER 


Dell Latitude" 


IntelDX4 75MHz System 

° 9.5* Dual Scan Color 

* 4MB RAM (20MB Max RAM) 

• 340MB Upgradeable Hard Drive 


fF O2AM AQ: А As 
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e $99 more for 2nd NiMH Battery 


(Slides into floppy drive to achieve 


extended battery life) 
e 32-bit Local Bus Video, 
IMB Vicleo RAM 
* 6 Pounds 
e 1-year Warranty! 
• 30-day Money-back Guarantee 


32499 


Business Lease: $92/Mo. 
Order Code 13600036 


Dell Latitude 

InteiDX2 50MHz System 

e 9,5" Dual Scan Color 

* 4MB RAM (20MB Max RAM) 

• 260MB Upgradeable Hard Drive 
{524MB Max) 

e $99 more for 2nd NiMH Batter, 


(Sides into floppy drive to achieve 


extended battery life) 
e 32-bit Local Bus Video, 
1MB Video RAM 
* 6 Paunds 
* 1-year Warranty 
* 30-day Money-back Guarantee 


$1999 


Business Lease: $74/Mo. 
Order Code #600022 


50MHz NEW LOW PRICE 


ll notebooks. 


DELL SPECS 
All of Dell's 
Í UPDATED systems with 
| PENTIUM lii 
CHIP processors 
i: ship with the 


new updated Pentium chip. 


Dell's SelectCare" program 
gives you a 3-year, on-site, 
parts-and-labor warranty 
(monitor included) on all 
Dell Dimension desktops for 
$199. A reassuring benefit not 
offered by other competitors. 


Superior 7-day-a-week, 24- 

hour-a-day customer service 
including guaranteed; next- 
business-day, on-site service? 


10096 money-back guarantee: 
If you're not fully satisfied, 
return within 30 days for a 
full refund of purchase price. 


Dell Computer Corporation, 
a $3 billion company, is a 
member of the FORTUNE 
GLOBAL 500° 


TO ORDER, CALL NOW. 


800-873-1190 


Mon-Fri 7am-9pm CT • Sat lOam-6pm СТ 
Sun l2pm 5pm CT 
In Canada? Call 800-668-3021 
In Puerto Rico? Call 800-805-8030 
(In Spanish and English) 


heep://www.us.dell.com/ 
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Business Lease: $135/Mo. Business Lease: $122/Mo. 
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IOOMHz DELL Del Latitude XP" 
LATITUDE XP 
WITH SMART 
LITHIUM ION 
BATTERY 


$3299 


IntelDX4™ 100MHz System 
Business Lease": $122/Mo. 


• 9.5" Dual Scan Color 

• 8MB RAM 
(36MB Max RAM) 

e 340MB Removable 
Hard Drive (810MB Max) 

e Smart Lithium lon 
Battery with Advanced 
Power Management 


e 2 Type 1/1 Type Ill 
PCMCIA Expansion 
Slots 

* Preloaded 
Communications 
Software 

* 5.9 Pounds 

• 3-year Warranty’ 

• 30-day Money-back 
Guarantee* 

• Optional Advanced Port 
Replicator Available 


• 32-bit Local Bus Video, 
1MB Video RAM 


Order Code: #600025 


WORK LONGER 
WITH LITHIUM IN 


lts amazing what a little lithium can do. 

The Dell Latitude XP notebook is the first full- 
size notebook to introduce the smart lithium ion battery. 
This vastly superior technology instantly provides up to 
30% more energy for the same weight as other batteries. 

But our incredible battery life story goes beyond 
lithium ion. Our battery includes its own micro- 
processor that communicates with the CPU to optimize 
energy usage. You can fast charge in 1% to 2 hours, 
even while you're using the Dell Latitude XP. And 
you never have to drain the battery before recharging. 

Call today to order this sleek little six-pound 
notebook. You'll work such extended hours, your boss 
just might have you tested. 


TO ORDER, CALL NOW. 


600-626-8460 


Mon-Fri 7am-9pm CT • Sat lQum-6pm CT * Sun Hpm-5pm CT 
In Canada? Call 800-668-3021 
http://www.us.dell.com/ 
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